2003-505255/47 B03(B02) SfflO 2001.12.05 

SHIONOGI & CO LTD *WO'20fr3047564-Al 
2001.12.05 200 1 -37 1 436(+200 1 JP-37 1 (2003.06.12) A61K 
31/343, 31/4196, 31/44, 31/443, 31/4439, 31/505, 31/506, 31/538, 31/55, 
45/00, A61P 31/18, 43/00, C07D 213/50, 239/34, 265/36, 307/83, 
401/06, 403/06, 405/06, 413/06 
HIV integrase inhibitor comprises new and known cyclic 
compounds (Jpn) 
C2003-1 35097 N(AE AG AL AM AT AU AZ BA BB BG BR BY BZ 
CA CH CN CO CR CU CZ DE DK DM DZ EC EE ES 
FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG 
KR KZ LC LK LR LS LT LU LV MA MD MG MK MN 
MW MX MZ NO NZ OM PH PL PT RO RU SC SD SE 
SG SK SL TJ TM TN TR TT TZ UA UG US UZ VC 
VN YU ZA ZM ZW) R(AT BE BG CH CY CZ DE DK 
EA EE ES FI FR GB GH GM GR IE IT KE LS LU MC 
MW MZ NL OA PT SD SE SI SK SL SZ TR TZ UG 
ZM ZW) 

Addnl. Data: MURAI H, KUROSE N 

2002.12.02 2002WO-JP12582 



NOVELTY 



/ELTY 

HIV integrase inhibitor comprises a cyclic compound (I). 



B(6-A1,6-E2, 7-D6, 14-A2B1, 14-D7) .5 




DETAILED DESCRIPTION 

HIV integrase inhibitors comprise a cyclic compound of formula 
(I) or its salts or prodrugs. 

,Y Z 



(I) 



R c + R<i = optionally fused ring; 

Y = O, S, NRe, ORe, SRc, NRcR f or N=R e ; 

R e , Rf = A, or 

Re + Ra= a ring; 

Z = O, S or NH; 

Ra = C(=X)Rb or nitrogenous heteroaromatic ring attached via C and 
containing at least one non-substituted N; 

I WO 2003047564- A+ 



X = O, S or NH; 

at least one of R c + Ra, Rd + Rc or R« = substituted by ZiZ 2 Z 3 Ri 

(optionally substituted by A); 
Zi, Z3 = a bond or optionally substituted alkylene or alkenylene; 
Z 2 = CH(OH), S, SO, S0 2 , SO2NR2, NR2SO2, O, NR 2 , NR 2 CO, 

CONR2, COO, OCO, CO or optionally substituted alkylene or 

alkenylene; 

R 2 = H or optionally substituted alkyl, alkenyl, aryl or heteroaryl; 
Ri = optionally substituted aryl, heteroaryl, cycloalkyl, cycloalkenyl or 
heterocyclyl; 

A = H, halo, COOAlk, COOH, Alki, OAlki, Alk^Alk,, N0 2 , OH, 
alkenyl, alkynyl, SO2AUC, SAlk, nitroso, N3, amidino, guanidino, 
CN, NC, SH, SO2NH2, NHSO2, CHO, COAlk, OCOAlk, 
hydrazino, morphoUno or optionally substituted amino, 
cycloalkyl, cycloalkenyl, heterocyclyl, carbamoyl, Ar, AlkAr, 
OAr, S Ar, OAlkAr, AlkO Ar, AlkS Ar, S0 2 Ar or S0 2 AlkAr; 

Alki = alkyl or haloalkyl; 

Ar = aryl or heteroaryl, 

provided that the following compounds are excluded: [5-(4- 
fluorobenzyloxy)-3-oxo-2,3-dihydrobenzofuran-2-yl]-oxoacetic acid 
or its methyl ester, [4-(4-fluorobenzyloxy)-3-oxo-2,3- 
dihydrobenzofuran-2-yl]-oxoacetic acid or its methyl ester, [5-(4- 



fluorobenzyl)-3-oxo-2,3-dihydrobenzofuran-2-yl]-oxoacetic acid or 
its methyl ester, |5-(4-fluorobenzyl)-2-(pyridine-2- 
carbonyl)benzofuran-3-one, [5-(4-fluorobenzyl)-2-(pyrimidine-2- 
carbonyl)benzofuran-3-one, (6-benzyloxy- 1 -oxo-indan-2- 
ylidene)hydroxy acetic acid and its ethyl ester and (7-benzy loxy- 1 -oxo- 
1 ,2,3,4-tetrahydronaphthalen-2-ylidene)hydroxyacetic acid. 
An INDEPENDENT CLAIM is also included for compounds of 
formula (I A) and their salts and prodrugs. 
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R 7 \ 
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R 4 (IA) 



R 4 = a bond, CHACH 2 or CH 2 CHA, and 

Ra = nitrogenous heteroaromatic ring attached via C and containing at 
least one non-substituted N substituted by Z1Z2Z3R1 and A. 



ACTIVITY 
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Anti-HIV. 

MECHANISM OF ACTION 

Integrase-Inhibitor. 
In assays, (6,7-dihydro-3H-cyclopentanepyrimidin-7-yl)-(5- 
phenoxy)pyrimidin-2-yl)methanone had an IC50 value for HIV 
integrase of 0.50 ug/ml. 

USE 

Used for treating and preventing AIDS. 

ADMINISTRATION 

The dosage is 0.05-3000 (preferably 0.1-1000) mg/day orally or 
0.01-1000 (preferably 0.05-500) mg/day parenterally. (I) are 
preferably administered with reverse transcription and reductase 
inhibitor. 

EXAMPLE 

No suitable example is given. 



TECHNOLOGY FOCUS 

Organic Chemistry - Preparation: Preparation of (I) comprises e.g. 
reacting a cyclic compound of formula (II) with LC(=Z)R« (IH) in the 
presence of a base. 
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L = a leaving group. 
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NOVELTY - HIV integrase inhibitor comprises a cyclic compound (I) . 

DETAILED DESCRIPTION - HIV integrase inhibitors comprise a cyclic 
compound of formula (I) or its salts or prodrugs. 
Rc + Rd = optionally fused ring; 
Y = O, S, NRe, ORe, SRe, NReRf or N=Re; 
Re, Rf = A, or 

Re + Rd = a ring; 
Z = O, S or NH; 

Ra = C(=X)Rb or nitrogenous heteroaromatic ring attached via C and 
containing at least one non-substituted N; 
X = O, S or NH; 

at least one of Rc + Rd, Rd + Re or Ra = substituted by Z1Z2Z3R1 
(optionally substituted by A) ; 

Zl, Z3 = a bond or optionally substituted alkylene or alkenylene; 

Z2 = CH(OH), S, SO, S02, S02NR2 , NR2S02, O, NR2 , NR2CO, CONR2 , COO, 
OCO, CO or optionally substituted alkylene or alkenylene;. 

R2 = H or optionally substituted alkyl, alkenyl, aryl or heteroaryl; 

Rl = optionally substituted aryl, heteroaryl, cycloalkyl, 
cycloalkenyl or heterocyclyl; 

A = H, halo, COOAlk, COOH, Alkl, OAlkl , AlklOAlkl, N02 , OH, alkenyl, 
alkynyl, S02Alk, SAlk, nitroso, N3, amidino, guanidino, CN, NC, SH, 
S02NH2, NHS02, CHO, COAlk, OCOAlk, hydrazino, morpholino or optionally 
substituted amino, cycloalkyl, cycloalkenyl, heterocyclyl, carbamoyl, Ar, 
AlkAr, OAr, SAr, OAlkAr, AlkOAr, AlkSAr, S02Ar or S02AlkAr; 

Alkl = alkyl or haloalkyl; 

Ar = aryl or heteroaryl, 

provided that the following compounds are excluded: 
(5- (4-f luorobenzyloxy) -3-oxo-2 , 3-dihydrobenzofuran-2-yl) -oxoacetic acid or 
its methyl ester, (4- (4-f luorobenzyloxy) -3-oxo-2 , 3-dihydrobenzof uran-2-yl) - 
oxoacetic acid or its methyl ester, (5- (4-f luorobenzyl) -3-oxo-2 , 3- 
dihydrobenzofuran-2-yl) -oxoacetic acid or its methyl ester, 
(5- ( 4-f luorobenzyl ) -2 - (pyridine-2 -carbonyl ) benzof uran-3 -one , 
(5- (4-f luorobenzyl) -2- (pyrimidine-2-carbonyl) benzof uran-3 -one, 
(6-benzyloxy-l-oxo-indan-2-ylidene)hydroxyacetic acid and its ethyl ester 
and (7-benzyloxy-l-oxo-l, 2 , 3 , 4-tetrahydronaphthalen-2- 
ylidene)hydroxyacetic acid. 

An INDEPENDENT CLAIM is also included for compounds of formula (IA) 



and their salts and prodrugs. 

R4 = a bond, CHACH2 or CH2CHA, and 

Ra = nitrogenous heteroaromatic ring attached via C and containing at 
least one non-substituted N substituted by Z1Z2Z3R1 and A. 
ACTIVITY - Anti-HIV. 

MECHANISM OF ACTION - Integrase-Inhibi tor . 

In assays, ( 6 , 7 -dihydro-3H-cyclopentanepyrimidin-7 -yl ) - ( 5- 
phenoxy)pyrimidin-2-yl)methanone had an IC50 value for HIV integrase of 
0.50 mu g/ml. 

USE - Used for treating and preventing AIDS. 
Dwg .0/0 
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^= (57) Abstract: A compound represented by the formula (I): [wherein R c and R D in combination form a ring in cooperation with 
© the adjacent carbon atoms, provided that the ring may be a fused ring; Y is =0, =S, =N-R K , etc.; Z is =0, =S, or =NII; and R A is a 
^ group represented by the formula (II) (wherein ring C is a nitrogenous aromatic heterocycle), etc.]. It was found to have integrase 
O inhibitory activity. 
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(57) mad-. 

S (I) : 

Y Z 

R D<A^\ R A (I) 

R c 

ca^ r c rvr° mm* z&imm* t&iz&zBtf, u ^sim 

,«-&S!T- *oTU<; YttYtt = 0, = S % = N - R E *?T- & t) ; Z « = O , 
= S Xtt = NHT-fe D ; R A tt5£ : 
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5 &mfrm 

10 (Human Immunodeficiency virus, 61TH I V^B&f) fix ^^tt^^^^r^M 
$ (Acquired immnodef i ciency syndrome, WTx-fXfcHt) © JIC @ h & 3 d 

PIM (AZT\ 3TC?) t7Pf7-i?PBSi ( ^ > x -f * bT /Hf) tfii 

ft mm& tm&$tlT^Z> (Balzarini, J. et al., 
Proc. Natl. Acad. Sci. USA 1996, 93, pl3 1 52 - 13 1 57. ) o ini H I V U t 

>^^7-HfPlS^!li:UTii, #J £ « x W099/50245 x 
W099/6252(KW099/62897 % W099/625^WOOO/39086^001/00578 Cffitf © l,3-5> 
25 *V7#yWm. 1, 3 -7°n^>y^>^^A s fe^o ££#1©^ >x^5 --t? 
PIM LT fcUWOOl/17968 fcgB*©7'# U ;i/S?RS9f*\W099/62520 Cia«©(6- 
^>^;V^-^i/-l-^^ V--f >y>-2--f U 7*>)-b r* D 2 2 2 17 

1 
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^U^-fb^^ (Chicago, Illinois, USA, 26-30 August, 2001) fc-C#6*£D(7- 
^> ^;i/^-dri/-l-^-^r V -1,2,3, 4-r f 7 t F D t 7 ^ 1/ >-2--f U ^>)-t K 

5 fS BJ3 © H Jos 

1" (I) : 



10 (S^ R c Sl>'R D tt-^C«:o-C|^^-r^jK^M^i:^fc^*^^L, gSRtt 

*C«f^©#a£**to'r»#*4&^) ;Y|4 = 0, =S S =N-R E , -0-R E , 
-S-R E , -NR E R F Xli-N = R E t^D ; R E & R F fcfc * tl ?ti$k St LX 

■siasWA*&a*?*n««i!ias-c* t);*fettR E so c R D j±»j»"rajs ; ?i:- 

15 fcC&oTs R c &0 c R D #B^1-3^fc*Sl^&^/$LT^-t& < fc <s KJBfctt 
$ £,K:3irt s $i-£bT:^-Cfc J;Vn ; 
Zfi=0, =SXfct = NH-efcD ; 



2 




R A 14 % : 
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R c S^R D Wta, R E ;atfR D #iR&* h-itt&o xmrn-fz 

$tlTVM:*)ctV^T;i/^-^>s - CH (OH) - N -S-, -so-, - so 
2 -, - S 0 2 N R 2 - , - N R 2 S 0 2 - , - 0 - N — N R 2 — s -N R 2 C 0 - , 
10 - C 0 N R 2 - , - C ( = 0) -O-s - 0 - C ( = 0) -3U2-CO-;R 2 

SIS JiTi^T t» «fcv»r U - jVXfill^Ixt & J;iKfD7'J-A ; R 1 (± 

tiT J; vn */ 9 d m&ZfoX i>tft«kirv>^D7^^ = ^Xttg 

R c &lFR D #^$-r 3 R^^R^IStSfi^i-^C^otiHt^ 
C3f XttR B #> ±I35$:-Z 1 -Z 2 -Z 3 -R 1 (55 4u Z 1 N Z 2 , Z 3 

^/^■*7 , ^/*^/> A07il/^r AD7;V3^>>, ^ D T )V 3 dp > 7 ;b * S 
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ii/77t / f ^ s x^*7^A * ^ ))/ s t )v * ;v * ;i/ jj? - ;i/ s 7 ;i/ * ;i/ # ;i/ 
tF7^;, ^;i/*yy, sn^nti^^iu/'j-ji/, il$ 

J&jift-tUTfccfcl^^DTU — ;i/7t ^^R3&£ tlT V^T <b ct U 7" U — 9~ ^ . 

tfe^nt^t i> cti^-^ d t y - ;i/ t ;i/ * ;i/ * * s g$£ft-t^-t& 
j;t^7 7 Si^tiT^t* J:OAfD7'J-ji/7;i/*;vf t> HSI 

10 £tiTV>T fcj^7 u - ;v 7 ;i/ ;k ftT v^t iv^'T-'p 7 — 

^>7;i/^;i/v ixx J: <^7 >; - ;i/ 9=- 7 ;u * ;k 
r & <fc v^-? 1 p 7 U -;v^;*7;i/=5r;K ffii&£ft-t^T&£^7>;-;i/7;i'*- 
;w |j|$tit^tUi^fD7'J-;i/^^*-;v, tit v^t & & wt 
^^^F-^^^^-^S^e^^ tiT % i^AfD7'j-;i/7;^;v^;i/*- 

15 IU [5-(4-y )]/*Us<>i?)\,*3r*/)-3-** V-2,3-^ t F D- 

/^>V77 >-2-Y ;i/]-74-^r v -W^^t>"^©^ [4-(4-7 p ^ 

>^;i/^-^rS>)-3-^^rV-2,3-^ t F D > )/ 7 "7 >-2-^f ;i/ ] V -» W.Jk t>* 
^(DyfiUXfiW [5-(4- 7 ;i/ # O ^ > ;i/)-3-tf * V -2, 3- 5> t F P > 7 

7 >-2--r ;i/]-7j-^r v-S^x^*^©^ 5=-;i/^7x;Vs 5-(4-7 p^> >>;v)-2- 
20 (tf y >^ >-2-*;i/sJ? = ;i/)-^ > v* 7 7 >-3-^- > N 5-(4-7 P^>$>;i/)-2-(t? 

#*i/-l-tf * V -1,2,3,4-7* h7k K D t 7 ^ 1/ >-2— f iJr>)-t Fn*S/|f 
< o ) -ewSftsfc^-* (ttT> r*£§n,)Hb-&tJj 5) , ■€■<£> 7* p F 
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t>4 irCH I VM, irtHTLV - 1 (Human T cell leukemia virus type 1 : 

b r T MB titfuffi t> <i 1 M) ifiF I V (Feline immunodeficiency virus : 
^3x^X")-fJI/^) 1, tfi S I V (Simian immunodeficiency virus : t;Vx 

Ji, fctHIVHi, >7^7-HfHM N ft HIV ffllir#J£Mir 3 fe 
io IS^^Kitt, Milix^XlS^fl (ARC) , }i*Ttt£#<fb U >^m& 

(pgd , *7Ki?^«, mm&jfo'hmm'p&mmm, x^xss# 

'ffi^ttfl*^ Wt$ feMMMS^It £ £©£Hftofcft HIVft^Bitt&tf 
HIV ^tt^«CD^^t#t^ffl-C-$)^o 
15 IP*., *M«4, KT£0««5^t5. 
( 1 ) 5£ (I) : 

Y Z 



£ . A # > R c S <:>' R D - it fc ft o T » & T S ft ft ^ & C 9 & ^ $ b . K SS tt 

-- S - .R 8 s Nfi 3 R 7 3Ui- N - R E T*fe D ; R E Xtf R F 14 * ti 2: b T 

HtZftoT, R c ;&t>"R D #Mir33t£$S^£^/&bTV^fe4. < , ^^Ci4 
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R A \± A : 




(a*, emit, te^^s^-rss? cBS-rajB^ffl-s -6^ 4>&<^fc-o0 



CSXttR B ©^)5;< 5 £:-Z 1 -Z 2 -Z 3 -R 1 (5£*s Z 1 

$nt^t*J;^7JV'ir = V>^ -CH (OH) -S- s -SO-, -SO 

15 2 _ n - S O 2 N R 2 - , -NR 2 S0 2 -s - O- s — N R 2 N - N R 2 C 0 - , 
-CONR 2 -, - C (=0) - 0 -O-C ( = 0) -X«-CO-;R 2 

li$^^TV^t^ )< J;^^7 1 j-;K gi^iit * «t' ^3 7i;-A, 3£& i ? 

20 n t ^ x « «fc *s <? u t ;i/ * ;k fi&Sft-t^Tfc <fci- . • .* - 7 >v ^ --- jv 51 & m 
i^ntutfei^ATD^^^^) -c m £ ft s 3 -e k $5 $ ft t $ 0 ; * £> £ ^ 

r c r d « j#-r % au r E a v r d # »s f * J* * t -<t * ^ ^ * 

SSK C3IXH:R B #, ±K55 : - Z 1 -Z 2 -Z 3 -R 1 (S*s Z 1 , Z 2 , Z 3 




(^>^ s x»=0, = SXS = NHt^t) ; R B K&£!$ A f> SIR $ ft 3 B 
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■ ttSSSf A : **s /no^>s r /i/ =r * ^ * ;i/ # = /K fc^tf*^ 7;i/*;w 

7 ;l/ 3 '> , 7 ;V ^ * T )]/ * )V , - h D , t b'D^i/, T )V * - )V > 7 ;V 3r - 

5 ;i/s 7;i/*;i/* ;i/*-;k ■ tit £ J , T)i*)i^*, tiv* 
)i jc t )V * >v > -a n 7 ;v ;v s n t ;i/ ^ ^ N ad7;i/3^->7;v^;k b 

^>7A 4v*/~tj* y;v7j7K jg&^ftTiNT .fcwjb^wt^e-f ;i/> 7. 
10 ^7rt-f;K 7 ;i/ * ;)/ # ;i/ # - ;k 7 )v * )v -h jv s 

-nsxz-is, tF7f;, t^'JA B&£tit vn-t fe <fc v^7 y fi&£ 
nt^t^ii^f d7'J-jk fi&£ft"T:iM: i &«J^7 7;i/3r;i/. > B^£*lT 

t$nTutt) t tv^rD7 i ;-;u^i',s^$ntut^j:i>7ij-;^^x 
15 H$nt^t*J;^^fn7 l J-Ji'f BifeSfiT^T *» i^75^*;^ 
ift$ntv>t*<fc^ArD7 | ;-;i'7;^j^^i's b$£*itut& 
j;^7^;v d F-;v^;t N Bi&£ hx ^x * <£v^7 d 7 y - ;i/ 7 ;i/ * ^ a\ B& 
or & £^7 y *:>7;i/^;K BJfe&ft"£^"£ tiu^f dtu- 
;i/ * * ^ 7 ;v * ;k li^nt^t* i^7';-;i/f*7;^;K BJfcSftTi^ 
20 tu^AfD7'j-;vf ^7;^jk Bft*nt^T*i^7>j-^^^* = 
;i/s igi?tit^t*i^ A >fo7U-;^;i'*-;K fi#i£ i^x 4> «k v> 7 

7 ))/Z)l>-fc-)\/JkTfW&i% tlX^X «fc D 7 U — )l 7 )V * ))/ Z ))/ ft - 

^<>»;7 5 >-2— f ^K + v-SSSV^0^f;vx^f;i/, [4-(4-7 o ^ 
7 >-2-j v -ffSSVto^ f;i/x7f;i/, 5-(4-7 n ^ > ^;i/)-2- 
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(X >j v >-2-*;i/^-;i/)-^ 7 ^ >-3-tf >s 5-(4-7 n ^ > i?;i/)-2-( t' 

^-^^-1-3T^ V -1,2,3, 4-x FHFnt7H >-2-W 'Jr>)-t FD^i/S 
5 fg&R£<o ) T-^£ft3ft£tK ?(D7DF5y^ * ft 6 cD§g|g±fF $ £ ft 3 

^xa^ft ^©&^*n^ ut^tts^ >^^^-^mmmt tr 



v £\ ~? ft h <Dm.m±m®$ ft s Jextt^ft e> t ixtt 

/uf^Tfc 5 £©g&T?.fe&5£ (I) f g% $ ft £ fb£-#K ?®7D F7»;^> 
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Xli= O, =SXIi = NHt^!) ; R B (ifiJfe$ftTV'*"C i fe i^7'J- 
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(4) R c SVR D ^iit§i^, 

0v^Tn^cD^-r'fe?)S (i) -e^^ns'fb^tjs t©^ni«?y^ h © 
»jsi±sfg<*ft*ffixi±* ft itttt s_hfa ( 3 ) 

io ^6 *i;fcfci:7s©«3S3g-Tf&*:it (i) nzih&m, zo^uy^v 
znt>(omM±%f&£ nzt&juzz tihemmtam btttt 
3±sb (i) ia«©w >^^7--tfRs^^ji: hxmmtz E^mfifttio 

(6) r c &^r D #^$-r33f 
i) -<>-tf >a#«^ufc.«*jKM fes a, £ 6i©ti 

15 m, ttzlA 

o^fnfroitfti* (i) ■e^sfts-fb^ftK ?c7df7?^ ^tie>© 
«*±#&sft **x«*ft 6 ©&»ffl» itttt 4±b ( 5 ) 

20 ( 7 ) 5£ (ID : 



(a*. E'tiVR^^n^nasi/t^^ -cue. 7 -, -chr 7 - 

C H 2 - , - CH 2 -CHR 7 -, -NR 7 -s - S - * fc - 0 - T! * D ; 



o 



o 
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(5£4u emits m&^&iitzR^&m&tzM^cDSt, >pta<t%--o<D 

lil^a^Sfcto ) 5£ : - C (=0) - OR 10 tS^}i5l^ 

5 fetta:-C( = 0)-NR 11 R 12 T?w£ft3 2&'£&D; 

R 5 ~R 1 2 \Z*h?timiL LT_tl3 (1) HS«<©B&SS*Afr ^liR^n^SI 
fc&^r-Z'-Z 2 -^ 3 ^ 1 (Si*. Z 1 , Z 2 , Z 3 i5,t^R 1 tt±I3(l) 
^|5|*S)^^$n^S-CfeD;^fe{iR s ^ c fcI>"R 6 «-,mt^oT|^g1-S^ 
5!lJg^i:#^g^$tiTVNT*) <fco^>-tf >3g£7B$ bTV\Tfc £ < ; 

10 R 5 ~ R 1 2 £ fett R 8 * «fc VR 6 #?£]$-r 3^>-t? >5g±CD-@J&^©4>& < i: * 
-otfS i-Z'-Z^Z^R 1 (^4>, Z ^ Z 2 , Z »JJ;l|iR Mi±IB ( 1 ) 
hmmm,) ^5 ; fil, [5-(4-?;i/;fr D^>y;i/ )-3-3-* 

V-2,3-y tb*D-'<>^7 7>-2-^M-t + V-ftSISlF?©^f;i'X7fJK' 
[4-(4-7 ;b # D ^ > V * is )-3-X * V -2,3-^ t F D > y 7 7 >-2--( 

15 v-M&tf^e- [5.(4-7;^n^>y;i/).3-^*v- 

2,3-^ t FD>^>*/77 >-2--f ;i/]-^JrV-Bfi»tJ t €0^f;i'XXfJK 5-(4- 

d ^ > y;i/)-2-(tr u y >-2-* y^7 7 >-3-# > N 5-(4-7;i/ 

# d ^ >y ;i/)-2-( D 5: s? >-2-*;i/^'x;v)-^ >^77 >-3-^- (6-^ > y 

;V;t3r 2/-1-7J-* V— f >y>-2-^ U x>)-t H D^i/fiSV^Cxf M7 
20 V-1,2,3,4-7 1 F5k h*Dt7^V >-2--f U 

( 8 ) A (HI) : 
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rU_ t 




pA (I") 



(S*. R 3 £cfctf R 4 f±*n^ft*fe:& LtflS^ — C H R 7 — n — C H R 7 — 
CH 2 -, - CH 2 -CHR 7 -, -NR 7 -^ -S-£fc«-0-1!fe!9;R A 
: 



fo ) T'^$tl^>a, 5* : - C (=0) - OR 10 T'§$il^SS 
fcttsS : - C ( = 0) -NR 11 R 1, "?W*ft4i"C»D i 
10 R 7 ~ R 1 Ht^tiZ-tiyksL UT±SB (1) 13fs©g#lSS¥A;fc£>SIiK£ti£S3; 
ftttSi-Z'-Z'-Z'-R 1 Z 1 , Z 2 N Z 3 & J;7jcR Mi±f3 (1) 

R 7 ~R 14 ©/J>^<i: i &-o* s ^:-z 1 -z 2 -z 3 -R 1 (S;^x z 1 , z 2 , 
Z 3 & cfc I>* R 1 & ± §3 ( 1 ) fcH3lt«) nmZtiZ&'C&Zo ; fflU [5-(4-7;i/ 
15 ^D^>y;i/^-*S/ )-3-** v-2,3-s> nrn-^>^77 >-2— f ;H-* + v-» 
^&7>*^© ^ ^/i>:c;*y;i/ x [4-(4-:7/i/:rn^>y;i/;r*^)-3-:r*v-2,3--y b 

^in^r;w 5-(4-7;i/* n^>^;v)-2-(tf >j s? >-2-#;i/*-;i/)-^ > V 7 5 

20 5-(4-7;i/^D^>^;i/)-2-(Vf U ^ y> -2-** si? = /!')-'<> 1/7 5 
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SIF^Cifjl/i^f^S^fMVy^^^r^-l-t^r V -1,2, 3, 4-7=- FHF 
5 ( 9 ) A (IV) : 



o o 




(S*, R 3 £ «fcVR *tt*n*h»4 U#M^, — C H R 7 — N — C H R 7 — 
CE 2 -s -CH 2 -CHR 7 -. - N R 7 - , -S-££te:-0-T*&D;R A 
«5S : 




(5£tK CSli, IS JSC * £Mf *JR^© 5 -fex 'J>£ < i: fc-o© 

r 7 43ctrjcR a &?n?n$kii. lt±ib ( i ) iB«©H«i3iiff aa» & a^$n*as 

15 t- tb \) ; 

R 8 #5£ : - Z 1 - Z 2 - Z 3 - R 1 (sStK Z K ZK Z 3 £ J: V R 1 B ±13 ( 1 ) 
£Mii) tS^ti^StfeS) tiJI'^^i, •H-7DH7^, * ft €> 

© s * ± fF s £ ft * is x j± * ft ih © m m m « 4 * a* # 1 1 t u ts^f >f ^ 

20 (10) IftSSA; . . . >ri ... a d -y > >. y )U * ;v % r ^ n 3p >' , b FB*> 
i^g^^tit l^T dCfr-* y 5 & & ±HJ( 1 )~( 9 ) 
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(11) c*iasfc:yy>-2--r/KKi;$y>-2--f*£fctti, 2 , 

4 - h U 71/-*- 3 --f ;i/T!fc£±iB ( 1 ) ~ ( 9 ) © ^-Ttiifi Kmm<D4b& 

(12) z 1 D ; z 2 i/ fctt- 0 -x-fe t) ; z 3 # 

#^-£3: fe ttT^l/* 1/ >T-& & ; R 1 # Bft $ ft X ^ X & «t ^ 7 U - ^ "C * ± 
IB (1) ~ (9) © V> T. tl frK IBfs © -fb-&#k ?©7dF7^, 

±w$£ft**3Ui*ft uttttsof^7-if 

(13) 5£ (III) : 



o O 




(5£*s R 3 «#ig-&* &(±- N R 7 --C* t) ; R 4 ii- C H R 7 - $ fc fc* - O - 




"To ) 5£ : - C (=0) - OR 10 ti^5i$ 

« 5£ : - C ( = 0) -NR^R'^-^^tlSStfe!) ; 
20 R 7 ~R 1 UtZti^nmtL LT±fB (1) ffi«©»!ft»#A*e>3iiR*iX'S»$ 
fcttftr-Z^Z'-Z'-R 1 ( 5$ * s Z 1 , Z 2 , Z 3 & <fc t>* R 1 & ± §3 (1) 
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R 7 ~R 14 ©^>*<i:fe-o^S;:-z 1 -Z 2 -Z 3 -R 1 (S4'^ Z 1 s Z 2 , 

z 3 ^=ti>*R l tt±B ( 1 ) T-^$ ns^T-fe^o fibs [5-(4-7 

D ^ > 5> ;V * > )-3-tf * V -2 , 3- y b h* D > 9 7 7 > -2--f ]-* * V -» tt 

^> s? ;i/)-3-^-^ V-2,3-^ t FD^>';77 >-2--f ;v]-^*v -SSS^^® * 
fiH^riK 5-(4-7 ;i/*n ^> ^;i/)-2-(tf u ^ >-2-* = > S J ? 5 > 
-3-^->s 5-(4-7;v^-D^>^;i/)-2-(if y 5 y >-2-*^* = ^/)-^>i/7 ^ > 

(14) R 3 j&s#|g£-C* D ; R 4 **- O -ffe-5±iB (13) I3i$s ©-fb^tK 
15 (15) R 1 3 ifi& : - Z 1 - Z 2 - Z 3 - R 1 (it, Z * N Z 2 , Z 3 *J <fc 

R 1 tt±IB (l) i: If Bit) T-^2ft3»-??& 3±f3 (14) IBH©^^ * 
(16) R A # 5£ : 



tt^#«*Sfcf. ) ti^SlffeD ; R 8 #5S; : - Z 1 -Z 2 -Z 3 -R 1 

(S;4> N z 1 , z 2 , z 3 £ it?R *tt±aa (i) tin) ts^nsstfes 

±13 ( 1 4 ) i3i$©{b-£tK ^©7"D h* v y * ft $> ©M3il±fFg £ tl % 

25 itzti t> (Dmmm^oo 
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(17) R 3 #-NR 7 -T-&!) ;R 4 ^-0-T-fe^±IB (13) IBtffiO'fb 

(18) R'^Si-Z'-Z^Z^R 1 ( 5£ * , Z 1 N Z 2 , Z 3 *J;^R 

Mi±ia (i) ^MH) T-^2ft*»-efc£±ie (i 7) iBi$ffi'fb-£tK ^© 

(19) R A # 5£ : 



Z 1 , Z 2 , Z 3 £ cfctfR Mi±IS (1) fcHM) Tf*JftS«tS5 
-LIB (17) IBtt®tfi£'«K ?®7n Y?v?s ^ix^C^ll^g^ft^SX 

(20) (IV) : 



(5£*s R 3 ii-NR 7 -T»feD ; E 4 a#^> - CHR'-CH 2 -$fctt-C 
H 2 -CHR 7 -tfet) ; R A fei SI : 






WO 03/047564 



PCT/JP02/12582 



r 7 i,*j:vR 0 tt^n-ensfeibT±iB d) &®®w&&mAfre>m$it<tiz& 

R » : - Z l - Z 8 - Z a - R 1 (5£<K Z 1 , Z 2 , Z 3 £ £l>'R 1 tt±B ( 1 ) 
(21) g&g^AtfTkHi, ;nd7>, r^ra ^-s^ t kd +5/ 

£«fctff^£ftT^Tfc<fc^77;i/*;i/#*^fr&fc*i¥^fe*±E (13) ~ 
(20) (D^ttlftlzmWKDib&yd, ^©7°0 F7 y <7\ ^ ft © ^H£±fF ^ £ 
ft 3 «a X ft 5>©MMc 
10 (2 2) Cf^t'jy>-2--f^ t'J ^>-2-^l/J&ai, 2, 

4 - h U 7 3-4 £±ffi (13) ~ (20) © VN-f Jl* fcfBtt© 

' <fb-&*K t07DF7^,*h& ©«*±f*££ ft *«3Ui* ft & ©*«»*»<» 
(2 3) z 1 IS-^-c * D ; z 2 # r ;i/ * i/ > 3; H: - 0 - t? fc D ; Z 3 # 
%.ffi&&.tz&7>\'* u >x*fe D ; R l #*ft£ftT ^t*> =fc^T u -;i/T-&£± 
15 ib (13) ~ (20) © v> t fciB*©'(b'&«jx ?©7DF7y^ ^ ft ?> © 

(24) a : 



(5$^ R 13 tt^:-Z 1 -Z 2 -Z 3 -R 1 ( 5$ + s Z 1 # # £ T- D ; Z 2 
20 # T ;i/ * U > £ fc tt - O - "C % tJ ; Z 3 # J* $ & 7 )\ * V > f fe D ; R 1 
AS;\D^>-effe^nt^t*i^7iJ-M:^S) T-Tf; £ft D . R' 

4 li > Anyv, T ;v 3 * ^ X tt t- 5 ;i/ dp A, t * 1/ "C & t) ; R A ti s * ;i/ 5jt * 

t ;v3 * ^ # ^ * - ;k K'jy>-2--f^ Ky$y>-2-'f l , 
2 , 4-h'J7 > ;-;^3-^i/tife5. <a u x [5-(4- 7 ;u D * > y ;i/ * * 

25 S/)-3-* + V-2,3-i? t KD-^>^7 5 > -2— f ;w * v © * 
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10 



>-2--f v ^;i/x^ [6.(4-7 o ^ > ;i/)-3-# 

5-(4-7;i/^D^>^;i/)-2-(bU 5? >-2-*;i/^-;i/)-^> ^ 7 7 >wvxtF 5- 
(4-7 ;v3j- a^>i;;v)-2-(b g } ;v-2-*/H!r^M>>;7 5 >-3-* > 




(Si*. R^ttS: - Z'-Z'-Z'-R 1 (5$*, Z 1 D ; Z 2 




15 

(Sf R*tt55:-Z 1 -Z»-Z»-R 1 (St ifi N Z i»lF Z 3 &#,fS£T-fc D ; 
20 ( 2 7 ) S : 
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(55fK If &&m*.&T ;R 8 t±5ft:-Z 1 -Z»-Z a -R 1 ( St 

4>, z 1 ; Z 2 «-0-T-fet> ; ZMi^iS^fcttT^l^l! 

(28) 5£ : 




(a«*»s R 7 (i7K«^ttT;v^;VT"fe i9 ; R 1 6 fctS : - Z 1 - Z 2 - Z 3 - R 1 (55 

io <y >-ea&£ft-t^T * y -;i/-t-&3 ) Tf^^nsH-eifeD ; R 1 5 « = c 

H-Xtt = N- "C*D ;R 17 (i-CH 2 -3Z.ii- (CH 2 ) 3 -T?fc*)T!a*£*l 
(29) 5S : 




(5fc* N R 4 it-0-, - CHj-Xtt-CH.-CHj-H**) ; R 8 &tfR 13 
©^rn^ttSC :-Z 1 -Z 2 -Z 3 -R 1 (S^ Z ^#«g^t?fcD ; Z 2 #T 

**i/>Sfctt-0-u*D ; z 3 ##l^f:fcttT;i/^>T*&D ; R^gft 
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-e & 6 o <i u 6.(4-7 ;i/ * d ^ > s> ;i/)-2-(tr y y > -2-* - ;v)-^ > V 75> 
-3-*>SV 5-(4-7;i/7t-D^>^;v)-2-(^ y 5. s> >-2-* )--< > V 7 5 

(30) S : 



o o 




(55* N R*tt- - CH 2 -X{i-CH 2 -CH 2 -T'feD;R 13 S^R 1 

10 7 ©^fn^l« : - Z i-Z 2 - Z 3 -R 1 (S^s Z^^^^-efeD ; Z 2 # 

7;n^j/xii77ivt;^*'>^*5 ; R 1 4 &tfR 1 8 ft* nana l 

(31)*: 




(* + , R 18 liS: - Z'-Z^Z'-R 1 (S*s Z 1 # # JiS 1^ & U s Z 2 
20 tiMUi^'J-;^*?) fS^fjx^Sffe D ; R 1 5 #t>*R 1 B i±*n*ii 
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Hi4bt=CH-Xli = N--efeD ; R 1 7 «: - C H 2 - M - O - T* 3 ) T* m 

(32) ±B ( 1 3 ) ~ ( 3 1 ) O^-f ft#fcia«4Mb-&tK t O 7D h* 5 

•f*E3llifififc*o 

(3 3) »jRffl*afl-Cfc*±W ( 3 2) IB«©E3ll*Bfifc4&o 

(3 4) &&H&&XI&&3!l'?&3±g5 (32) IBlCDglifiKtlo 

(3 5) -f >f ^5— -S EBWSHT-&*±B3 (3 2) IBfg©Em^I^t»o 

(36) HIV^ >7^7--tf EBM"Cfc-5±ffi (32) IS ft <Z> E £ & J$ 4fe „ 

(3 7) KHI Viffe^±lB (3 2) HBi0Eii^feo 

(3 8) 3i >f XXttxW XIIMiClSifteiXl^^itfe S±IB( 3 

2 ) |3«CDE^«afi£#»o 

(39) ±13 ( 3 3 ) IB «©E 21 jJ»te¥**IB*»XV/XJ±^ 
D r^-Hf BE M fc-frT &£*niH I Vffl-&#Jo 

(40) ^*s^»aia^asw/xttr n -f T-HfiBftaiiotsH ivsfi§ 

±#$#-S^tt^^-r-?.±I3 (3 2) gBtt<Z)|g&£j$«r. 

(4 1) ±|B ( l ) mm<Dib'&yo*& J 3-t %z hlt^Witt Zx-J XXii^i 

(42) >r y^-v? — e mmm t Lx&mtz is mass 

±IB (1) IB^C-fb^tlO^fflo 
6lTC**IB*ffb<KI!f5. 
■a (I) : 




Y 



z 
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(A^x R c . R D n Y, Z&£>*RMiiiufBhllMt:&3) T*t^ $ ft 4 ft** © 

1 ) R c SVR D i s -il&K:*otl»srsiK*JS : f &«fct«g* 

5 2) Y # = 0 , = S , = N — R E n - 0 - R E , — S — R E N -NR E R F Xli - N 
= R E T*fc3;£u 

3 ) R E &tfR p ^*ti-en»S: LXW&Mffi A&e>m$l2tiZW&&-CM> D ; * 
& li R B & R D tt r 3 IC^ -*& C & •=> R c X R D # J&J*f * & i: « 

10 4) Z ifi = 0 , =SXIi = NHt^5l, 
5 ) R A #5£ : 



6) C3g*p\ g^i&tt^jlftilltSg?©^, il>&< fc<b-o©JK? 
7 ) X # = 0 ... - S XUt = N H "C * 4 jSU 

s) r 33 # © a -,i> *> s s n a a a & % & > 

r^il, C3l5i&R B ©4>& < tb--o*K A : - Z 1 - Z 2 - Z 3 -R 1 (^"K 





15 (5S;*s x&tfR B {iiiufi3^7iltT*;g>s) ti^n^ST-fc^^^ 
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i&$tlX^X ! b£^7)Vtr~\s>, - CH (OH) - s - s- s - so-, s 
0 2 -, -S0 2 NR 2 -. -NR 2 S0 2 -. -0-, -NR 2 -, -NR 2 CO 
_ N - CONR 2 -. - C ( = 0) - 0-, - 0-C ( = 0) -XH-CO-; 

£*i-tv>-tfc «fcv^>* n7^*>>K ■»sntv>t*J:^i'*n7*<r = Wii 

10) R c ^I>'R D A s B^-r?>^s R*RXfR D ifiMWi?Z>&*£~mfc&^Xfc 
10 ^-T^^s C^XttR B * 5 . ±fB5S: - Z 1 -Z 2 -Z 3 -R 1 (S4>> Z 1 , Z 2 , 

z *RzpRUzmmt®nmx&z)xm$nz&xB&znx^%uft®®.wx, 

W&Mffi Afr t> MIRZ ti Z W&&X WWi$ ft~C ^X i> 

1 1) @glSf¥A# s ?.k^ ^ny>, 7-;i/3 * :*? ;i/ * ^ ;k #;i/#^>, 7 
;i/ ^ ;i/ , t ;i/ 3 ^ ^> s 7 f)/ ? =¥■ 7 ;v * ;v „ - h n , kFo*^, 7 ;i"7 = ;u , 
15 7)i*-)v, 7;v*;v*;i/*-;k ift^tit^tfe i^7^^ 7 ;v * ;i/ > 

7-y; N V«>7A £ ft X V> T * <t V^ * W 

fc^tfn;!/**^ tF5>^A ^iU'JA li^HT VM ^ f Uv7 

^nt^t*<t^^?D7 l J-ii'7;i/^*, g& ft ~ ^ X % £ v> y 5 - > ft 
gi^nt^t^i^Af dt'J-;^^^, £ v A £ ft ft » » t e v n 7 >> - 

25 >H/ft3% g^ftT^ftfccU^ftt^'J-^ftxft iS* $ ft 1 1> t 4) «t ^ 7 5 

;v * ;i/ s eift$n-rv>'r * i^^fnj >; -;i/y;]/*;i/#*^ Hife^n 
tuttiv\77;i/^r^f Si^nt^t* <fc d 7 u - ;i/ 7 ;i/ * ;v 
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D7'J — )V "ft is T )\/ ^ )\t W%k$ hx\^x & i V^T u - ^- t ;v ^ ggs 

x ;i/ * =. )v t> & % ®~e & % jSu 

^ (i) xmznzib&mizjs^T, R^^R^iit^f htb, 4~ 

io a^n e> htzM) jfim& ^tcMftmtf e.n^ 0 ^£ 5 ~ 7 fl©jK^^xa 
mmm. 5xii6i©^isxiitis, MJ^t©^ ( 5 x« e nc^insgx 

15 »c, R c &tf R D #M-T33l#. 

20 4) ^>-tf >3f #«&bfc, 5 m®fiimmx°&z>m&, 

5) ils^^t^£ ssoit^^s 

6) so-vymftM&isfr, WLmm*& ^v/^k^mmm^ £^a,£ 6 mom. 
25 tmsb^o 
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(sSpK Ytt = CK = S£fct£=N-R E («rfc = 0##£ b^„ ) ) 




Ig?X(iii®?J:t-, Sj-Z'-Z'-Z'-R 1 (Si*. Z 1 , Z 2 , Z 3 

Y & = 0 , = S> = N — R E s - 0 - R E , — S — R E n — NR E R F Xii — N = 
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fci&Lx^xb «fc <Jita^ csi#«-&ltvnt: t> avn) -efc^o 

=0, = Ss =N -R E (R E «**3l{iT;i/^;i/) U < x * 6 Cttx 

YAS = N- R E , - 0- R E s - S - R E . -NR E R F Xli _ N = R E t$»5ii 

r *%.vR 0 bmmt sjB^fc-nnc&o-r", r c &^r &3i£is-£ 




-C 5* $ ft a 36 LTi±, WT0»##lzn£ft&o 
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^ 9x> <2l* <** W 

a* Sr* 

<2r* ^ ^ Vx* ^ 

hla cv W v 
" cy a a" ^ a 



LA 






R A fc* 5£ : 




X 



R B 



x ; & -a ) "c >7s $ n s ? if a £> t" o 
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CSIfcJu 5£fc*;^fcM0?&&fcfc^xnjg?&£^i'>T*«fc <x cj§ 
5 fcmm*. mmm^, mmm^s mmmi L &&tf 

10 j&oJB^jP^MoMB^-Cfc D % lt8II?> iScfctf/X&M 
^Jl : ?*^F 1 3^-l~4^@^^-c*l^■r<l)J;v^5~8a©^•r^7'U-;^^jit*b^ 

5 xii 6 g©^^ d 7 y -;i>#0 * u^o 0!*«s w ^ w — ;k -f 
5: y vf — ;i/-4--r t7y-^-3^;Vv h'jT^-w-f/K f ^ v i-;v-5- 

15 7^-;v-w;k ?t v*-;i/-4-^ ;k 1,3,4.? ryry-^-w ;k 1,2,4-^7- 

;v-3-ok try >-3->f K7';>-m^ t?y*^> 

20 « -f 5; ;k 1,2,4- h'j7 1/ — /w-8--f x > v i/-;v-5--f 

^-^^^-^-2-1* f-r V-/i/-2--r i,3,4-f7^7 , ;-;wM;K 1,2,4- 

=f-7V 7 V*-;i/-5--< l,2,4-f7^7 i ;-*-3-^K 1,3,4-t ^7^-^ 

-2--r i,2,4-**ify7 ( ;-;ww;K u44^it^7 v ;-;v-3-^v, try 
tf y y >-2-f frmtm*. u < > s&fctts Kyf>-M^ tr 

25 'J 5: S> >-2--f l,3,4-t^1f^7^-;K2-'f;K l,2,4-h , J7 > ;-r;V-3-'f;K 
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-r ;k *i-\rvy-2-'()Vs ^t^J>-4-^K ^'J>-2-^k 7^-5^>-i- 

;K r'J>-8-fK rf'JfV-B-'fJK 7f'J^-4-^K 7f'jy>-M^ 
±B* + s C«tt, 5t:-Z»-Z»-Z»-R» + , Z', Z^, Z 
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^ri/*;i/4?-;i/ s ft ;v * ^ t;i/*;k r;i/:3dr;>, r ^ 3 * 2/ t )V * 
5 jis kHn+'A t;i/^-;k 7;i/*-;K r ;i/ * ;i/ ;k sgi^tiTu 
tfei^7^s t^^jv^^s 7;i/^;v^^-T;i/^;i/s /\dt;i/*;k /not 

Wlzhx^x & ? n r ;i/ - ;k nt^T&j;i^7 i D-y-^^;K 
T;v^;vft r ^ * ;i/ ft ;v * - ;v # ^ tix i^t £^7 y — 

;fr^>s g®$tit^tl)cl;UArD7'J-;^*A @^£ft-cv^$ £i>7 

77ji/^ii/t^ a fI^tit^t*i<l;UAfD7'J-;i/7;^j^^ a 
15 $ftt^t^i^77;^;vf ^-^ gJ&£ftT v^t £ J: d t y -^t^^ 

W$k£tix^x<b£^^7'QT i )-ft?s!ty>v*))/, wWk^tix^x & ] ) 

20 V^T * cfc ^- X * ~- /V N |2 £ a! T T J; I 1 * ^\ 7 D7 V ~ )IT )V 

&z b< , 7;i/*;w tFn^A 

nx^x b & ^ 2 vt frp -KX&WWkZ ftx^x & k^^ruy-j # )vx-%> 

25 3*§-&#£?3; bV^ R B ©^$£? 3; b^Mmt btlt t h* D * i/^ T ?V n * ^ 
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*5f C . R A t>K 5£ : - C ( = 0) - OR 10 -e^^iXi)S*fefiSi:-C ( = 0) 
5 - N R 1 1 R 1 2 T*m$tiZ>Mtm% L < . R 1 <\ R 1 1 St>* R 1 2 t IT *fi§ 



15 ;k ii?nt^t*J;i^rn7 l J-;K It^ nt v% r * £ w ^ ^ d tiv* 

;K HJ&£tl"CV , »T i k<fcV > >:v'5'0 T ;i/ >T - ;V X 2 tl r V» X i> <£ ^ :r P -tf- 

^ (I) Xm£ ti&<b£tm. R c X^R D *s^^t-^»^s R E SI>*R D # 
20 -Z'-Z^Z'-R 1 (SS'K z 1 , Z 2 S Z 3 XVR Miffgafc^jsa-cfe^o ) 

T* £ tl -5 ST" g$ $ tit V^ 3 £ T* & 0 

s — z'-z^z^r 1 (st, z 1 , z 2 , z\ RxfR^tmmtmmm 

Xfr&o ) T^£*i£g£:bTfcU #1 £ «s 5£:-R^ Si: - C H 2 - R 1 , 5£ : 
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-CH = CH-R 1 , S : - C H (OH) — R 1 > 5$ : - S - R 1 s 5* : - S 0 - 
R 1 „ S:-SO,-E l , Si-SOjNH-R 1 , S:-NHS0 2 -R', Si : 
-O-R 1 ^ Si-NH-R 1 , S:-NHCO-R 1 > Si-CONH-R 1 , 
: -C (=0) - O-R 1 ^ * : - 0-C ( = 0) -RK -CO-RK 

5 S:-C 2 H 4 -R 1 ,Si:-CH=CH-CH 2 -R 1 . S:-CH(OH)-C 
H 2 - R ^ - S- CHz-R 1 , S : - S O - C H 2 -R S : - S O 2 - 

CH 2 -R 1 s ^:-S0 2 NH-CH 2 -R 1 s Si:-NHS0 2 -CH 2 -R 1 , 
S:-0-CH 2 -R 1 , S:-NH-CH 2 -R'. S : -NH CO - CH 2 -R 
S;:-CONH-CH 2 -R 1 s & : - C ( = 0) - 0- CH 2 -R'. S : - 

10 O-C (=0) - CH 2 -E', Si-CO-CHj-R 1 , S:-CH = CH- 
C H = C H - R ^ S:-CH = CH-CH (OH) -R l , S:-CH=CH- 
S-R 1 , ^ — CH^CH-SO-R 1 . S:-CH=CH-S0 2 -R 1 , Si : 
-CH = CH-S0 2 NH-R 1 , S : - C H= CH-NH S 0 2 -R J , 5* : - 
CH=CH-0-R', S:-CH = CH-NH-R 1 , 5£:-CH=CH-NH 

15 C 0 - R 1 s S: - CH = CH-CONH-R 1 , 5$ : - CH = CH-C (=0) 
-O-R 1 , S:-CH = CH-0-C (=0) -R 1 , S:-CH=CH-CO 
-R',it:-CH 2 -CH=CH-R'^:-CH 2 -CH(OH)-R 1 ^: 
-CH 2 -S-R 1 > S:-CH 2 -SO-R 1 , S: - CH 2 -S0 2 -R l , s£ : 
-CH 2 -S0 2 NH-R', J:-CH 2 -NHS0 2 -R', 5$ : - C H 2 - 0 

20 _ R i s S;-CH 2 -NH-R 1 , S:-CH 2 -NHCO-R 1 s S : - C H 2 
-CONH-R 1 , S:-CH 2 -C ( = 0) - O - R 1 , 5£:-CH 2 -0-C 
(=0) — R 1 s S: - CHj-CO-R 1 , S : - C H (OH) - CH = CH- 
R 1 N ^ : - S- CH=CH-R^ S:-SO-CH = CH-R 1 , S:-SO 
r CH = CH-R', S:-S0 2 NH-CH=CH-R 1 > ^:-NHS0 2 

25 -CH = CH-R l s S:-0-CH=CH-R 1 , S:-NH-CH = CH-R 
i^:-NHCO-CH=CH-R 1 ,S:-CONH-CH = CH-R 1 ,S: 
-C ( = 0) - 0-CH = CH-R's S : - 0 - C ( = 0) - CH=CH-R 1 , 
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^:-C0-CH = CH-R 1 ^ 5£ : - C 3 H 6 - R 1 > S:-CH r CH = CH 
-CH2-R 1 , ^:-CH 2 -CH (OH) - CH 2 -R 1 s Si:-CH 2 -S- 
C H 2 — R 1 v 5S:-CH 2 -SO-CH a -R^ S : - CH 2 -S0 2 -CH 2 

- R 1 N ^:-CH 2 -S0 2 NH-CH 2 -R 1 , ^:-CH 2 -NHS0 2 -C 
5 H 2 -R \ i:-CH 2 -0-CH 2 -R', S : - CH 2 -NH - CH 2 -R 

S:-CH 2 -NHCO-CH 2 -R 1 , S:-CH 2 -CONH-CH 2 -R 1 , 
S: - CH 2 -C (=0) - 0 - C H 2 - R 1 s 5£:-CH 2 -0-C (=0) - 
C H 2 — R 1 n S:-CH 2 -CO-CH 2 -R 1 . S : - C 2 H 4 - C H = C H - 
R i % - CH 2 -CH = CH-CH = CH-R 1 , 5$:-CH 2 -CH (OH) - 

10 C H = C H - R 1 . S:-CH 2 -S-CH = CH-R 1 , ^:-CH 2 -SO- 
CH = CH-R 1 s Si:-CH 2 -S0 2 -CH=CH-R 1 , S:-CH 2 -SO 
2 NH-CH=CH-R', ^:-CH 2 -NHS0 2 -CH=CH-R 1 s & : - 
CH 2 -0-CH = CH-R', ^ :-CH 2 -NH-CH=CH-R 1 , £ : - 
CH 2 -NHCO-CH=CH-R 1 , S:-CH 2 -CONH-CH = CH-R 

15 i „ S:-CH 2 -C (=0) - 0- CH=CH-R 1 , S:-CH 2 -0-C ( = 
O) - CH=CH-R 1 , S:-CH 2 -CO-CH = CH-R\ S:-CH = 
CH-C 2 H ( -R 1 , ^:-CH=CH-CH=CH-CH 2 -R 1 > :£ : - C H 
= CH-CH (OH) - CH 2 -R», S:-CH = CH- S - C H 2 - R 1 s : 
-CH = CH-SO-CH 2 -R 1 ^:-CH = CH-S0 2 -CH 2 -R 1 ^: 

20 -CH=CH-S0 2 NH-CH 2 -R 1 .S:-CH=CH-NHS0 2 -CH 2 
-Ri, Jtr-CB = CH-0-CH,-R^ S : - CH=CH-NH-CH 2 

- R 1 „ i: - CE-CH-NHCO-CH,-R l , 55 : -CH = CH-CON 
H-CHj-R 5$ : — CR—CH-C (=0) - 0 - C H 2 - R 1 , 5$ : - C 
H - C If - O - C ( - O ) - C R 2 - R 1 y. A 5£ : - C H = C H - C 0 - C H 2 - 

25 R 1 (5fcH> % RMi, H^£ftTWt 4) <£^7 U ■ H $ tit V^ T 4) «k V^ ^ T" 
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n ?i Si -e & -s <, ) -ci^n^iHT, 

I) Z 'Slf Z 3 3&s#^^7f 

5 2) Z l SffZ 3 ^#lS^T?fe D, Z ! 4»-C0-, - 0 -S-, -S0 2 - 
Xtt<S«r;i/ + 1/ > (KfC-CHj-, - (CH 2 ) 2 -) X&Z,m&, 

3) z l »vz 3 ^#!fe^-efe D> z 2 #-co-> - 0- s -S-, -so 2 - 

XI4iSa7^ + V> (WC-CH,- N - (CH 2 ) 2 -) T'feD, R'^tft^ 
10 4) Z'aifZ^fg^tS!), Z 2 #-S0 2 -, - C H 2 -Xtt- C 2 H 4 - 

5) Z 1 A« >«/=¥• U D s Z 3 #J)i!S£-T-& & % Z 2 i)Sgft$nT 

M S/ £ D Til't^Cl'PN 

6) Z 1 AS#jSAXS7i^ 1/ >T'fe 3 
7 ) Z 1 

8) Z 2 U >s - S 0 2 -3Z.{i-0 ~X$>Z>W>-&. 

20 9) z 2 *sr;i/^ri/>x{i-o--c&a«-g- N 
io) z*#r;i/*i/>xtt-o--z?&s«^ 

II) Z 3 tf%L$S&X&T^*l' >X&% W>&s 

12) R^WmZtlX^Xb k^i/fUTfr*)]/, -v- ":y;^7'i 

25 i 3 ) R 1 #H8t£ nti^ui^i' dt;^;k ife^n n-> r & £ v» >> 
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14) R^sit^nTUT^iU^^DT^^^K U & £ tl X M X $ «fc V> 7" U 

1 5) R 1 #111$ fit ^ 1 'J -^"Cfe^^-ps 
5 16) Z x St>*Z 3 D s Z 2 #7;VJrl/>t$!), R^M^nt 

17) Z i##|g-6'Xtt7 , ^^l' y-Ztb b> Z 3 ##^^t:fe!9, Z 2 ^gi$tl 
t^t* j;U7^^1/>^ ?*;i/>r=. 1/ > s - S-Xtt-0--C*tK R'ttgi 

10 X^X t» S/£ n 7Ji/^;vtfe5S^v 

1 8) z 'svz 3 i^n?nii i/t#i^xtt7^+ 1/ >T-& d ; z z #- o 

D7'J-^-efeJl^ 
15 d, z 2 #?*;i/*i/>XB:-o--c&!K z a 3bs#«S-&xttT^=apv>-e*s»'&x 

2 0) R»A»4-7^*D7* = ^T?*Dx Z 1 ^i^i^fe D . Z 2 #7*;i/*lx> 

21) z 1 ##|g^-t'$) D ^ z 2 #t;w* u o -x% & , z 3 ##|g-^x 

20 ##£LV*o 

;K 2-7;i/tn^>y;v N 3-7 o ^ > 4- 7 a *c > s>;i/ N 2-7 n a 
3-7 n D^>^;i/s d^>^;v> 2, 4- v 7 ;v * D y V ;i/ ^ 2,6- 

^7;i/3-p^> 2,5-^7;v^n^>^;v N 3,4-$> 7 )V* n $>;k 3,6- 

U 7 D * 3 s - /l/"* > 4-t Fn*i/^>y;K Hl> + J"<>f^ 4-7 
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xf-7K 2-(3-7 7i/*n 7 in;i/)x^>K 2-(4-7 7l/#n 7 xX7V)x^7K 2-(2- 
7 d d 7 xx7V)x^7l/> 2-(3-*DD7i-*)l?^ 2-(4-* D D 7 i ) 

7K 2-(2 ) 5->'7J^D7xr;KxfiW 2-(3,^7i^D7x-^)if ;K 
5 2-(4-p< f-71/7 xx71/)x^7K 2-(3-b ij7Wn^iV7xzMx?JK 2-(4- 
Fij7;^D^>7xx;l/)xfjK 2-(4-th*D^ri/7xx;V)xf;k 2-(4- 
^ h^<>7xx;i/)xf;K 2-(4-7Dt7xx;HxfiK 2-(4- tT 7 x - U 71/ ) 
ifjK ^>-tf >*7l/*^7K 2-7/I/*D^>Hf>X^*=^> 3-77l/*D^> 

io 3-* d D^>-g>*;i/*-;K 4-7do^>^>x;v*-;k 2,4-s> 7 7i/tf n ^ 
>-t?>*7i/*-7K 2,6-y 7^*D^>Hf >*7i/*^7i/. 7 d 

>77l/*x7K 3,4-y7^D'<>* >*7i/*-7i/> 4-^ ^;v^>4f>7;i/*x 

71/, 3-h'j7/l/tn^f ;V^>^>^^*-^K 4- b 'J 7 7l/# D 7> 77V^7-tf > 

4-b b d + 3/^>Hf >7x7Vtf-7K 4-^ h *S"<>Hf >*/i/* = /K 

15 ^T'Dt'O^J'^**^^ 4-7i = H>*>^**=** 7xxi7Vf-^- N 
2-7 7l/#n 7 xx;Vft, 3-771/^n 7 xxjpft, 4-7 71/ # D 7 xx^fjj", 
2-^DD7i-jyf*, 3-7 D D 7 x 4- 7 U O 7 x - 71/ 7 * s 2,4-i? 
7;V^-D7xx;Vf 2,6-y7/V^n7xX^f^, 2, 5-S> 7 71/ * n 7 x x 71/ 
3,4-i7 7 7V^n 7 xx;i/f*, 4-^71/7 xX71/^tfs 3- b 'J 7 7l/tf □ * 

20 7-71/7 xx;i/f t> 44 'j7jUD^iV7xx;Vft, 4- t b* D * 7 x - 71/ 
7- :* , 4-^ b *■ *s 7 x x 71/ 5=- * s 4-7o^7xx;vf t x 4- e 7 x x U 71/f- # > 
7 3i 7 3r :V, 2-7 71/ >f D 7 x 7 * 5/ „ 3-7^^0 7x7^^, 4-7 )V* D 7 x 7 
*J/ S 2-^nD7x7^<>, 3-7007x7*5^ 4-?DD7x7^^> 2,4-i? 
7 J'i/ 5T D 7 x 7 ^ 2, Q-y 7 7</ D 7 x 7 * x 2 , 5- ^ 7 71/ D 7 x 7 * J/ . 

25 3,4-^771/tfD 7 x 7 * >> , 4-p< 71/ 7 x 7 * t/ , 3- b U 7 71/ D ^ ^71/ 7 * 7 
*$/ N 4-b U 7 7V^ O p( 7-7V7 i 7 dri/s 4- 1 b* D * $/ 7 x 7 * . 4-^ b * > 
7x7**>> 4-7*Dt 7 x7 * > 4-7 x - 71/ 7 x 7 * *y s > 7K 2-7 71/ 
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XWOVJ ;K 3-7 frXVO'JJ )V s 4-7 P ^> S J A tk 2-7no^> 
y -f 7K 3-7 nn^v^ 7K 4-7 a a ^> vV 7K 2,4-^ 7 71^ n ^ > W 7K 
7 7i/tf n^o v"W 7K 2,5-^7 7i/tfn^> W ;k 3,4-^ 7 ;i/ d ^ > v* 
7K 4-^ ^;v^> W /K 3-l>'J7Wn^M>i/^, 4-F'J7**d 
5 ;>< f-;i/^> vV 7K 4-t FD^i"<>vV;K 4-* h *>>^> vV ;k 4-7*d^e 
^>v*-f7K 4-7 =. - v*w ;k 2-^-:c-7K 3-?-i-7K 7;v7 >j;k 3- 
7 y (2-7d D^^-7x>-3-^;i/)^^;i/s 2-tn u 3-tf n y;i/ N 

4-^3 y ^(2-7Wdk y i?>-3-^f ^;M2-7;i/# d t'jy >-5--r 
^^;k (5-7;v#ntf >; ^>-2--f ^7K ^ > i> 71/ # * ^ 4-7^^-o^y 

10 Vfr**^, 2-7i-;Vxf;^^ri/, 2-(4-7WD7x^^)if^^^J/, 

3-7 jc^;i/7D b';i/ N 3-(4-7 o 7 i-;i/)7n u;i/^f#3M:f 6. ti& e 

(i) T*^$n^<b^tJtts R c Rx?R T> &mi$.t2> : m. r e svr d * s 

-z 3 -!* 1 z 1 , z 2 , z 3 %.xfr i &-mmtmmmx~&z>) x-mznz 

tint * «tv> 0 -r&fc*.v ammtg^ei(©{ue-C's iw±©±HBg^«, 
u < »s i ~ 5 M©±BBgf&S£ <t d g&^n-t^-t % £ V>. 

g&»i¥Afr £>ii}R;*fri3®glfi£: LTtts vKMs ^n^>, r * n * # 71/ 
3^-;i/, *;i/^^^s 7 7i/*7K 7;^^j/, t ;v n * ^> 7 71/ * ;k -ho, t 
20 Kn^fi> x t;i/7--;Vs 771^-71/. 7 7V*7i/7;i/*-7K ftx $ <fc 

<^7^7 S 7 7V * 71/ > 7 71/ * 71/ # 7 71/ * 7K 7ND771/*7K 7\DT7l/rJ:ir 
^07^3^^7/1/ + ;^ tLT^r & <fcl^>7 DT;l/^r7l/s BftSft 

T^T&£V^7P7 7V^-7KS1&£ftT^T&£l^^nl7-'l' 7 71/.. ^^Vs 
«*V, -hDV, 7S>Hn 7^7, ^T-^7. ^>77, ^7^77, ^ 
25 71/#7'K H^^ftTVM: & cfcl^^W^-l' 7K 7 71/ 7 r ^ 4 71/ , 7 71/ * 7" 5. 7 N 

*7V5;i/ s 7 ;i/ * 71/ # 71/ # - 7W 7 7V * 71/ # 71/ - ;v * ^ . tK5S>*7 s ^7V 

*|J7, ii^nt VNT i> «fcl^7 'J — 7K M£ftT^T % ^^AfD7'J-;k 
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gi^nt l>t J^T" U -.fl/**^ SJ&£ flX \,\X i) cfcl^T 1 D T U - 
B&3iltUtfc«fcV>7'7JI/*;i/:3-*S's B% * Jit ^ T <fc ^ ^ 
■ClMfe it^rD7'J-JV7Jl/ + Af Blft$ tit V>t t> £1^7 U 

10 dj'J-;^^*-;k w&ztix VNt 6 =tv>T5 

Wfcs 7jcl^s /\oy> s T^r? 7;i/*;K 

r ;i/ * ;i/ * ;u * n ;k B$i£ftt^t * .fc^r ^ j ^ r ;i/ * ;i/ * , r^v*^:?- 

nt^t*ii^>^ ojji/^r/K B&3*itv>t4><fc^S'£D7';i/$- = ;K 
£ tit i^t & J; i^-r n -tf--f £ ;k t + y, ^7;, ^i^/K B 

^ £ ti 1 1'* t & <fc i^ # ^ ^ ;k 7h;i/^;K 7 ;v * ;i/ # ;i/ # - ;k r;i/^;v* 
;i/tf^>s i»$tit^t«J:v^7 l J-;K tit ^ t & J; i^v 1 n 

- ;i/ t ;i/ ;i/ s lt$tit^tfeJ;^7U->t^i'> Si^ tit wx. i> i. 
rn7 l J-i^t'>, Bft$nt^T4J;^7'J-^f*, fift£ nt ^ t <fe J: 
UAf D7l)-^f*^ BifcStit ^t * £^77;v*;i>;frdr$<^ gj&£tltl> 
t & £ n t — ;i/7 , /i/*;i/# : *2'xE$!l£ tit v^t & <fc i^7 

25 fg$l £ tl 1 1"* t i^^fD7 D -^T^ + Zl'f t> fift $ tl t V> t * «k ^ 7 u 

- )i * * > r ;i/ * ;i/ s fft^nt^-c*<t^'\TD7'J-;i/t*^7;v^^> B 
l^nt ^t <toT 'J b&3*itv>t4> ii^fD7'J- 
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tt, ad^> n t-;v*;w z;i/3*s^ t Hnti/jfettiftsntut 
5 t) i^7 7;v#;i/t^r^* s ^ * b^ 0 

«f *SI±CBiJ|-r ■SftSi: b-ctt^ Any>, 75;^;k 
^?d7;^;k SJftSix-ci^-cfc «fcv>7"; -/k r ;i/ 3 * s r ^ * ^ 7 ;v 

io ^ri/*;i/^-;i/T;i/^;i/s ^rD7 | J-;i/7;^;i/Xttt b'Dt > >i s »$l<s 

CI±xaR B ±CiIt§fllS!:lTI^ 7KlNs ah^>, x;i/*;K t* 
5;i/*;k ^ ^ n x ;v * ;k MifcSiiT^T & 1) -;k r;vrj^ri/ N 

15 7 )VU * *s jj )V ft - )V7 * )V , ^rD7'J-^7;V^;VXIit FD^i/*s 

a (I) -C^StiS-fb^*© a WCWT©^***!?* b^o 
< 1 > 35 (II) : 



20 (^tfs R 3 *itFR 4 l«il?"^.;il,T.|^ — C H R 7 — s - 0 H R 7 — 
CHj-, - C H 2 - C H R 7 - % -N2 7 - ... - S - s=. - O - Tr f> (3 ; $ U 
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) ^^5«, * : - C ( = 0) -0R 1J tS^5Si 
fcii^:~C ( = 0) -NR ll R l,, Cw*il*iTftD ; 

r 5 ~r 1 2 tt€n^nskic Ltiiif A*f,i^$n?»itasfettS : - z 

i_ Z 2_ Z 3_ R i (^e(i % z 1 , Z 2 , Z 3 is .fctfR MiUfJfBi: RUttt) -Cw^ft 

R 5 ~R 1 2 *fel±R 'tJiVR 6 #7t^t-£^>-tf >3lJt©§&g©^& < 
-o#^:-z 1 -Z 2 -Z 3 -R 1 (5fc*x Z l , Z 2 , Z^iVRMifTBBfcP 

j; t ^ D -/<>^77 >-2— f ^K + y-iflXD 1 *©^ x * [4-(4- 
7^^n^y^^**^ )-3-** V-2,3-S> t N-^>^77 >-2--f /I/]-** 
y-ftRSW©^?-^ 1 ^' 1 ^ [6-(4-7^*D^>y^)-3-**V-2,8-y k H 
D-^>V75>-M /I/]-** y-MStft©^ 5.(4-7 ^*n^ 

> S?;i/).2-(K D y >-2-* >v'7 7 >-3-# >. 5-(4-7;i/:fr n ^ > y 

;i/)-2-(k U ^ y >-2-*71/^-^)-^> V 7 7 >-3-tf >s(6-^>y-n/**»>-l- 
tf + y-f >y >-2--f i^»-k F D ^^if^^^£J t ^®^^>'l / ^7'7^/'V.S<CI ? ( 7~ 
fl/***/-!-** V-1,2,3,4-t- h 5 t F □ t 7 ^ V >-2--f U^>)-t F 

< 2 > Si (III) : 
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R 14 — rj- 




R A (I") 



(S^ R 3 XfR UZZtl^tim+L bt#^, — C H R 7 — N — C H R 7 — 
C H 2 - , - CH 2 -CHR 7 - N - N R 7 - , - S - £ fzlt - 0 - Tf & D ; R A 
ttS : 



tt##«**t)t. ) 5S : - C (=0) - OR 10 fi$tl5SS 

fe : - C ( = 0) - N R 1 1 R 1 2 Tf ^ £ ft £ & t) ; 
10 R 7 ~R 1 4 fi^ft^ft&Al bt@feS^A*f)IjR^n^I^i$tliS : - Z 
i _ z 2 _ z a _ R i (^pjn N z x v Z 2 S Z 3 i5=trjRMi|filBi:|Bl^S) "C^£ft 

R 7 ~R 14 0'J>& < ti>--o1fi& : -Z '-Z'-Z'-R 1 ( 5* * > Z 1 , Z 2 , 
Z 3 & J:r>*R MialiBBt PlfttS) t^^n^S^fe^) $ ft£<fb-£tk 
15 < 3 > a (IV) : 



(34^ R 3 £ J;rj<R * & -eft ^ft&S: LX%m-&, -CHR 7 -, -chr 7 - 
CH 2 -> - CH 2 -CHR'-, -NR 7 -s - S- $fe{i-0-T'fet);R A 
1*5* : 
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jw? ^^Bifcoa**? -eft a ; &ni4*&£©#£x 

**>■*"<» ) T-^£ft3ST'ft£ ; 
5 R 7 £ £T>*R 9 «ti^*U!fe:£ btliS^AA^IiR^tiSiai-Cfe D ; 

R 8 #5£ : - Z 1 - Z 2 - Z 3 - R 1 (5£<K Z 1 , Z 2 N Z 3 * J; Xf R 1 « huIB t m 

mm) -cwSitas-cab*) jxa-fb^-ftu 

$ & C fit > 
10 < 4 > a : 



(5$*> R 13 !±^ : -Z'-Z^Z^R 1 (Si*, Z 1 ft D J Z 2 

3&ST;i/*u>*fctt-0--cftD ; z 3 ^#^^*fe{iT;i/^r u>7fft D ; R 1 
Jf >~ZU&$ tiX^X U - ft 5 ) tS^nsStfe D v R 1 

T;i/3dFi/3b;v^-;i/, tr u s? > - 2 - -< ;k t: y 5. > - 2 -w ;i/Xfct l , 

2 , 4 — h "J/V"^ - 3 — < J'/ T' ft' ) -c ffv $ n 3 tK 
< 5 > a : 



20 (55 *x R 16 iiS: - Z 1 -Z 2 -Z 3 -R 1 (S*s Z l ##«gi§rT'ft & ; Z 2 

o --eft b ; z 3 ##&§£-T*ft D ; R u ) t-^^n^S-eft 
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< 6 > 5£ : 




(5$4u R'liiSr-Z'-Z^Z'-R 1 (i^.Z'SVZ 3 & # IS ^ T- & D ; 



< 7 > 5« : 




R 7 «7j<5liX&T;V D;R 8 fc*5i;:-Z 1 -Z 2 -Z 3 -R 1 (S; 

<K Z 1 D ; Z 2 &- O-T'fe U ; Z 3 ft* $ fc* T ;V * !✓ > T? 

< 8 > 5fc : 




R 7 {i*^X«T;V^;VT'fe!3 ;R 16 (i^:-Z 1 -Z 2 -Z 3 -R 1 (5£ 
pf, Z 1 ##|§£t-;{?> »K Z 2 #-0-tfeD> Z 3 ##IS£--£;& D , R»A!;\d 

H-Xtt = N-t:fei3 ;R 17 (i-CH 2 -Xli- (CH 2 ) 3 - T? fc * ) T**£ft 
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< 9 > 55 : 




(5£*s R 4 «-0-, -CH 2 -X(i-CH 2 -CH 2 -tifeD ; R 8 SVR 13 
<0^rn*t±5t : - Z 1 - Z 2 - Z 3 - R 1 (^4»s Z t> ; Z 2 tfT 

AD^> N 7^3+5/Xli77^*^*^'>tifeD ; C^tt±IB< 1 > Bit 

io x&ztiboit&MmM, 

< 1 0 > 5£ : 



o o 




(5* * , R 4 & - O - , - CH 2 -Xtt-CH 2 -CH 2 -T-feD;R 13 SU c R 1 

'o^Tftfrtt^r-z^z^z^R 1 (a^ z 1 -efc b ; z 2 # 

15 o --cfc D ; z 3 ##*S££fcy:T;v^>-e;& D ; R 1 * 5 © 

7;^JfJ/Xli77;v^;^^r'>ti!)!) ; R 1 4 R 1 8 a * ix»sc u 
t^k^ y\p/f> N * i/xft75 ;i/ ^ ;i/ ^ 2/ 3 ) T-^£ft£'fb-&tK 

< 1 1 > * : 
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(5£* N R^ttSi-Z'-Z'-Z'-R 1 (5£ + > Z 'tff^^tife D . Z 2 
5 U= CH-Xtt = N-t?fe D ; R 1 7 » - C H 2 - X tt - 0 - T? fe * ) 

"ti -C ffl v> * ffl B* «T fclli W "T * • Btt Xttft © ffl B k - 
10 |C«;oti-©114tt5. 

15 U ^ ^ 1/ > X t- h ^ ^ 5^ 1^ > A 5 ^ ^> tl o 

rr;i/^-ix>j «s ±aB r7;v^i/>j ClflXlitnsiiC-IlS^** 

rv>, 7D^- • > Xft^f- UVtffinn^o » * b < tts J^^SC 2~3 

20 n -c 

^s^w n-7*Dtr;K -fV7"pt?;K n-^f ;k ^v/fiK 

sec-T^K tert-7*^;b. n-^>?;V, -fVOf-JW ^*^>f;K tert-^ 
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x^K n-7Dt°;K -f vrnh^K n-7^;K -< V 7?-;K sec-7*?- 
7K tert-7^;i/, n-^>?-;K -Y V ^>9~ft, ^t^>^ft, tert-^ > 5 s - ft , 
n-^ ^ ;i/ N -fVA^^* ft 5 ^ £> ft £ o 

5 r T ftV-ft ±13 rr;v=^;i/j 1 1 flixtt t titt± © — 

10 S l-t7f;K 2-t7f;K l-7> V V ft, 2-7> h V ft, 9-7 > h 

V ft, l-7it>HJ;K 2-7xt>h'JJK 3-7it>MJ;K 4-7 > h 
U /K 9-7 Y 'J ft*$) ZMtetZo HH< fcJ\ 7x-jkXI±t7f;i' (l- 

15 tJ* t Z> o 

}3 i ~~ 4 Mc$ % & ^ 5~ 8 «©^§^^5>ii«$n^, amirfg*eM 

20 l~4ffl^-e^T*«k^ 5-810^11*5, 1 ~ 4 fll © 5 ~ 8 A © » § *? 

#5RJg% b < ttflb© 5 ~ 8g©5f§^^7"n^i:$S^b-C^^ N 

^rD7'J-^j tLXlt, 7»ft 2-7 Vft, 3-7 v) , 

25 'J 71/, 3-tT O V ft) , << %W U 7V ($1 l--f 5 V* U >>K 2-f y'* 

4t.\£5)JVft) , hV7"JVft (flfcHU 1, 2, 4- b U 7" ^ — ft-1-4 ft, 1, 2, 
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4 _ b ])T sj , ; _ ;1/ . 3 .^ , K lt 2 , 4-h U7V-M-'f n ^ h ^ v* y ;v (0>J;t 

1- ^ h 7 V* U ;K 2-t 1 h 5 V* 'J 5-x h7^'J /lO x U * (01*. 

2- #*-y-v u 4-#*-y-v* y ^ 6-**-*V»*) s -fv^^^u (« 
3-^v*tvu;K My+^V'^s My^V'J^), ?-TVy;i/ 

5 2.f7V>J^, 4-f7V'J;K 6-f7V'^) ^ ^^^7V*'JJK -f 

;u) N Kyi?^/ («itHs s = 

10 i7-;i/) N K7^-;v 2-\Z? i J-ft) ^ ***y7V'J/l/ (flfctts 1, 

3, 4.***y7V-^-2"f x ^>v7»;;i/ (0J*«n mv^w^^k 

3-^ > V" [b] 7'J;K 4-^ > V [b] 7 U ;K 5-^ > V" [b] 6-^ > V [b] 

7-^>v*[b]7 y ;v) . ^>v^^x-;i/ 2-^>^[b]^^-^> 8-t>\/ 

15 7-^>v*[b]^x^;v) N ^>XJ IfJ V ft (WiH, M>yV^v'^K 

^> \/ * * -y- v y 

5.* y df-y-y -;K 6-*7 + = *) s > ^ U -ft 8-2/ W U - 

;k 4->>yy-;i/s 5-^>>; | J-^k 6-5/wj-;k 7-s/>>"J=/k s-> 
20 wj^) > ^7-^y;v 2-^7-\/y-;Vs ^tyj-;K 5-^7- 

vmj-;k 6-^^-1/ y-;i/. 7-*y-vyx;K 8-^^-7 y-;iO . ^'J* (« 
ttfs y ;k 3-^y y;v> 4-*y y;K y;w 6-*/ y;K 7-*y y 
/k 8-^7 y;v) s i-7^7^-;k 5-7^7^-;i/> 

6.7 * 5 y - ft ) ^ -f v * y y ;i/ i-w v * ; y ;k 3-^ v * 7 y ;i/ > 

25 4-f V * 7 y 5--f V * 7 'J ^> 6--f V * J 'J >K 7-W V^r7 » /K 8-f V * 

yy;v) * :ry/K 7r'JJ>=* 2-7f'JJ> = ^ 4-^f 'J^-jk 
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ij^-^i/ i.7^yy = ^ 2-77 'J s>-7i/> 3-77>;^-;k 4-77 

u y - ;k 9-t s << y Y u ;i/ (flABU w > F u ;w 2-r > f >; 

iyf 7^-;K 4-7x7f7y-;v) « # * fcf S> ti a o 

13 N i>7D7at:;k ^ 7 d ^ )\y , ->^n^>f ;v, 7 n ^ * 2/ ;i/ „ 5/ 7 n 
^Dt^iHtfllf^tl^ #£b<te:> 0t*ft 3 ~ 6 CD > 7 D 
10 7^^r^t?ft D% $1 X. > 5/9 U 5/ 7 U ^ * S/ ;i/ # ^ if & ft 3 ° 

r«>^D7;^-;h fcU j^^^3~io ©3l#©^#i&l*Hb7.kflS : & 
Hilt j/^D7D^-jl/ i-^> 7 n 7" n n,) s >>^n7r- 

2->7n^>r>-HiK 3-2/7 D ^ > f- > -W ft ) , 5/ 7 D a. 
15 -te-;V (0!*.H> 1-^7 D^dp-fe >-W ;V> 2-2/ 7 D >-W ;V> 3-> 7 

p ^-fe >-w s ^^n^7f = /i/ (ffl%.&, i-j/7DA7f = ;i') . ^7 

D^7x-;i/ (MZ.it, 1-5/ 7 D ^"7 7--*) htlZo tt^ 1-SX7D 

^^■■fe >-W 7K 2-5/9 C\*-fe >-W;K 3->7 D Adp-k f b 

20 r^^Dif-f 7 7V J ttx 8*JS^ 111?^ <t*ltt 

±39 & : -r 5 v »» Riffi* ffis ® s c » * * + & & % mmmmm^ a * 

2-t' d 9 3-f a y y-/!/ v 1-1' si 7" v" y 2-w s u 4-^ 

- a-;?/.. i--f 5 fyi) 2>~;k 5; -/v U ^-;v> 4->f * 7*v* U 
25 l-fc" -y y J x ) — ^ n 3.t?7yj-;K 4-t!5^'J-;V> l-t7yiJ^-;K 3-^7 
VMJi?-;K 4-b°7 ^ U If^Oy^x 2-b°^.'J^;i/s 3-b^U^7l/s 4- 

t^.ij^;Vs i-b^5^-;i/, 2-b^7 2-^e U -;i/s 3-^;i/*'J- 
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n *is J t It (is $lx.(£> P< h *i/s x h 11-7" D #*>> N ^ V7n#^r 

5 n-^ h *:>s -f V ^ h tert-7 b * & iftf^Mf £ tl % o '¥flZ s * V * 

r^;i/rr^>>*;v^- fc£ N ±|B r 7 ;)/ 3 * j L £ £ & jg 

ttb, $!x.tt\ p< h ^i/*;VTft-;i/, ^ h * * - ;k n-:7°o #3^>#;i/tf 
-;k V7"n^ + i/*;i/^-JK n-^ h * # ;i/ # - ;k ^v7^>>jj;i/!|{ 
10 tert-7 h ^>#;i/*x;i,##3M:f £ ft3 0 

r t> )]y zt * t/ t )V * )V j (i N ±gB ry^zz-^j #g#iLfc±8B r^^dp^j 

V/Df^J'^f jb, n-^ h * i/ * ^;i/ s ^ V/h^i/^f ;k text-? h * 
15 x^;K n-7* h ^ >ya^^-)V, -i V 7 Y 1/ )V ^ tert- ^ h * is x ^ ;V & if # # 

(f n 3 0 

r7;uip-;i/j t± s ±ib r^^^^j {3 i ^x«-eftW.±eDH«fS-£&;£-f 3 

2 ~ 8 MOT JV*-Jl*Ml* U fJxfis X3=-^;K l-7Dtr;K 2-^ 
DtT-;i/, l-7?-x;K 2-^r;;i, N 3-7 ^ =. )im ft^tf tl 2> o 
20 r^^^p;!/^^^ - a, ±|3 rT^^r^j #ffil& L tzT. )\s*-)\< &jgtUfc b N 

d b°;i/^ ;i/*-;i/s n- :/ ;i/ ^v/f;^**-JK e*c-7*^.n^ 
;i/ * - )\, N tert- 7 f;^;i/*-JK n-^>?;^;i/*-JK -f V ^. > />/ 7. >\- :5 

25 ;k -< v Jp >> ;i/ x ;v * — ;k n-^T'^i/jx.n/^xjK n-^- ^ /.I'vuv ?i> x;k 
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^ t$ IT o 

©ItSJibtli^ x^;k y*f-/H$) s T^n 

7Jwi,s;k ^>W;v. b;v^-r;v^) , T^;v^;i/ ^> 

r t ;i/ * ;v f- * j (is -tB3 rx^^i/j ^^H^^f fcBtfc Lfc^£Misfc bs ffl 

f-tfx -fVWf*, sec-^f-^f-^s tert-^^;v^^> n-^>^;i/^^ 
V ^ > ^ ;l/ ^ * > ^^^>^;i/^^> tert-^ > ^ ;i/ 5=- * , n-'s =¥■ ^ ^ 5=- > -f V 
^*ri/ )l>?-# ^ ' f ^ n-tf £ ^ ;i/ f > n-yx;i/^;T> n-y* ^ ft 

t ^ # ^ > ^ ;v ;i/ > tert-^>f-;v^^-^f-;i/s n-^x* 

^ ;v ^ # y: ;k -fv^J'^*^^ n-^T 0 ^;!/^*^ n-x??-fr 

T-**?-)^ n-7 x;i/^;t y f JK n- 5 s * ^ * y )V N ^fJVftxf;!/, x. 

^ ;i/ ^ * x f- ;i/ s n-^o tr;v^*x^;i/ N -f vzotiVf txf ;k n-y^;i/^ 

;K D-^>f*f*if*N -fV^>W**f^ ^^^^Jfrx^K 
tert-^>^;i/^^xf-;V, n-A + <>jVf ^xf jV, ^ VA^r^iVf n- 
txf n-tf £ f-^tfx^K n-7 x;i/^^x^;i/ N n-x^>;i/^ 

^j^^l^K^tiSo #*u<8u J^fN^c l ~ 6 <D7;v^;vf bfc 
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0\D7^^j tts l w±©ADy>T»***nfe±ia rr;i/^;i/j lift 
t5. Wfc^ M**8c 1 ~ 3 (DJWfyfcTtvi-frifift* b < , #Ix.tt\ h u 7;i/ 
? n d ^ d d ;k 7 d dx? ;k 2,2,2- h »; ^ 

rAn7;i/3Jr^j (i, ±ib On □ ;i/ j tmmmi-^U^Ltz^^M^ 

j>£ □ nx h^-^s 2,2,2- h'J^nni h 3- ^> & £ ti % 0 

r J\UT )V3 **S7 K A tt, ±13 r;\D7ik3ti/j #B&bfc±I3 r7 

;K i^^DD^ h * 1,1-5; ^DDxhJfJ/ ^ f-;K 2,2,2- MJJddi 

h*^.*^;!/, m; 7 ;i/ # n y i/ x. ^ ;k ? d d ^ h * x.^;k s^no 
y h 3p i>x:^;K l.i.y^npxb^j/i?-^ 2,2,2-h •) BXh + ^xf ^ 

15 r;r;i/dp;i/;fc;i//i? j ± |3 r ;i/ j b * ;v * - ;i/ £ ^ * b , 

A*, fix T-tr^;i/ N 7° □ tr =. )i N 7*f-u;K ^ v u ;k -yva 

r t ;i/ * ;i/ # ;i/ x: ;v sj- dp fcj\ ±13 = ;i> j tfRjRJS^C 

W&LtzS%m$kL, T-k^)]/***>s 7 n tr * - ;i/ * ^ 7?*) 
20 -i V7*f u ;i/tf^>, ^i/^*^ -y v aw y Krtuj 

t T ? ft * )\' a ia N l~3^©±|3 r^ij-^j #fl&ufe±lB r7;^;i/j 

&±B rr;i/^;i/j &mi*b, ^cr;i/*;i/^#©^ijti!t# l ~ 4 ©^•r d r i> 

bi^ 0 r;i/*;i>g&#©Miii$t# l x& 2 ©^x n t U 
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y;i,*?-;K v n>* ^v^;^Mf;K ?=- r y ;v ^ ;k 

5 k'J ^ s> = /i/*^/K 75if = ^^^, *; ? s> n ;v * **u-s> 

^/;'J-JM^K dF-^-V/U^/^f-^, *>"J*^f^ ^7? = 

10 u;i/*^;k 7it>h^ = ^Mf^ 7*'J»; = Wf^ > F y ^ * ^ 

;i/x^;K HJ7V'J;nfiK rhvv'JMfiK U ;1/x^;k -f 

ydp^Vfi; ;i/x^;i/^ f-T^'J^xf- VI/ f 7^7^ 'i ;Vxf ;K -fVf7V'J 

15 ;i,x^;k eys^i/^^K Kijy«^;i/xf;K k y ^ s> = /i/x*/K 7 7-lf 
- jV if;v, if =7 ^x;vxf;K **W7V 'J ;vxf JV, ^ > v 7 U ^x^, 
^>>./^xx;i,x^;K ^/X^^'i^K ^>^7'JiVxfjK ^ 
ysjx^VV U ;i/x?-;k ^fj;vxf;K *7-v"J 
;i/x^;k ^;'j;i/xf;w 7^7 } ;=Ax^,-fy*>"JM^, 7° U ;v 

20 x^;k 7"^ U i?xji/xfJK *;i/;-iv''J;vxf ;k 7 x J- > h U $> = Mf^ 
7 ^ij ;i/x^;k ■< > F y ;i/xf-;i/ % -Y v-f > H u 7 T 7 -^x;v 
xf-;i/X&? x 7 f-T i'x/i/i^ji/itfllf ft* o 

ft * s r/ij-^tti'j % ^fD7'J J ' :t * ^ J h r " r " v - *v ?~ # J 
KfD7lj _^tj N r T 7;v*;v** j > r ^ p ~" ^ - > ^ * * * 

25 ^>>j, r 77 ^^^J> r^D7'J^7M^3rj> rry-zvtf 
^^7;^;^, r^or y -;i/^^^>t;i/^^j ^ r 7'J-;bft7;^;h, 
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z ;v * - jv j N r t- ^ ;i/ * ;v x ;v * - )V j St/ ^rD7'J-^7i^;^jv* 
= r/ y — N rj^j^^j , n r y — /l/j N ^tdt'J 

$l£ftTUT £i^>£ dt;i/*;i/j ^ rg$&£tiT ut % <fcv^>£ d t;^- 

rgm^fttv^ «^7'J-;vftj ^ rg&£ ftT^T & cfci^T- 07'J- 

^A > fD7'J-;i/7ii'*;v^ :i Pi'j > rg^^tL-tiNT*)J:v^T^;i/^;v^*j . 
rgft^tit^x * ii^r- d t y -^T^^r^^^-j ^ rg^^nr t>T J: 

15 V>T U — frit**/? 1 > rg&^ftTUTfc ckV^xDT U-^^^^T 

s ^g^$t^•tv^T <t v^r U — ^v^^z^^^j ^ rg^tiT^T 
% ctv^-r n t u — ;v ^ # t ;i/ * j s rgg|$ wx. £ J: v^T u — jiz a* 
^ rg^ftTV^ & J:u^fD7 'J s rgj^^tiTV^ 
x k j^T7;i/3r;i/*;i/*-;i/j rg^$ ft-t ^-t % £ v^-r d t y — .a/?* 

#s k mm. t % z. t ifix # o 

B$S©0!I t UTkU 0S;L«. t K O ^i/, *;i/4tdr i/, D (F, Cl> B r N 
25 I) . J\UT)V*)V (M?L&, CF 3 , CH,CF 3 , CH,CC1 3 ^) „ T )V * )V * 

~r)\,*-)v (mz.&s s i/ 9 & y )]/ )i/ (0|*.h % turn }?;]/) s 
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> £ O 7 )]/ V - )V ( ffl 7L (i\ ->^D7D^-^) x T ;i/ 3 * >> ( ft * U N p< h * 
>y s xhdpi/ s :/D#dp>> N ^ h dp ^ ) „ T;i/3 3e ^> ;b 7ft " ;V (#|;U3x p< 
h dp^^^^- x h apiy tert-^ h dp £ - ) N x b n s 

-huVs W%k$ ftX^X $> 5. J (Will T)\s*)V7XJ (fliH, * 

5 fJV7 5A if^7;A ^^^^7$^^) x 7>>;i/7U (Witfv 7 "b 
^j|/7U, ^>^/-f;i/7?;^) x 77Jl/ifJV7^; (#l;U;£x ^>^^7 5 

y s MJ?^7U) ^ t FD^i/7?yf ) v 7 ^ K 7 

N T^Jl/dp^ (ii« s ^>^;i/30 , >>7A -fVS'TV. 4 V is 

Hx , $. /I/** x> s ad*;i/>;k tfdpifn. 

* ;i/ ^ ;k f - * * ;i/ # dp ^ N ^ ^ # * ^ % ^^-Ajw^^f;!/, ^;i/7-f ;^ 

X /l/ 7 * x XJk*7?A tF7^A 7?H, * b-f b" x 7^/^ ?7-V 

15 j t>nz>o 

RM^&it-S rg^$ixT^Tt>ck^r U -;vj N rggj $ fit v> t * «t ^ ^ 
fD7ij-;i/j ( rg^ftTV^fc cfcv^>^ nT;i/dp;i/j , rg^^tit^T 

20 AD^f> (Fx CU Br N I) x AD7^W CF 3 x CH,CF 3 x CH,CC1 3 ^) x 

r;i/dp;i/ (^3i«x ^^;Vx -fvrntr/w tert-:/?-;i/S) x 

;i/ x T;i/dp-;i/ («jtii s x^x;u) N ^07^** (« 

^g, j/^nrot";v) x ^^07;^-^ («*.f^ >>^d7d^-M „ 7 
)V n df- *, (M >l «> ^ h ^ x> ^ x h dp x> n r D # dp N f y dp 2/ m ) x T ;i/ 3 dp 
25 (#)*.fc£x ^ fdpi'Ai^-JK x h dp2/*;V7jt-;i/x tert-^ h 

^*/i/# = ;Hff) x - bDx m&Ztix^x <b £.^7 z j 7)\>*cfr7 

XJ (#ij^«x ^iV7xA x^;V7xA y^f;V7^^) x T^>;VT5 
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«!, -<> y )\> T =• / s b !J ^ y ) s kpDtJ/7U«) s T y K 7'J 

(#lx.i£, 7x-;v^) \ 77;^* (0j£fcJU ^>^;i/^F) s ^7A ^ 

;i/*:7b. T^*^^ (0!*fcJU tT-frn-m) ^ 7J^J^iV*-^ ($Jx. 

F N Cls Br), T;V3dp^> («rfc^ b * ^ ) mttft* b < , tyfl^ 5> « 

10 H©»^is»*l/^. 

ZU Z 2 &1>*Z 3 © rg$£ftT^T& cfc^TJl/^V >J & r {t&£ftT^ 

tFD^A ;\n<r> ( F N CK Br, I) , ;\ti7)V*)l {m 

CF„ CH,CF,. CH,CClj^) N 7 )\> * )V (fliB, ^ ;K if*, -fV7 
15 d^;k tert-^f-^*) \ 7 to* -to (fflx\«, t-^) > T;i/*x;v («*Ks 
31 ^ - ;v ) N * a 7 )v * ;i/ ( #fl x. (2 , £ n r a tr ^ ) , ^i»D7i^ = ;K^ 
£ i£ s 1/ 9 uyu^-)V) , 7iV3*^ ( m X (i > * b * *> , x b * 

y h dp 5/ ^ ) N 7 ;i/ n * 2/ * ;v # - (mzit, /■ b * ^ * ^ * - ^ % ^ 
b 7b;v#- tert-7 b 5/ * /Htf = ;Hf ) , tlT V^T * i^7U 

, 7S/;v7^ 7t-7;i/7^A ^>V-f;v7?.yf) . 7 

y ^) N 7 ij (flitfcfs 7 a: " <$) s 7 5JH-A ^> - 

25 x;v (W%.\Z, * 9 >*;1/*x;k x > ^ ;i/ # - ) ^ iM^ftt^t^iu 
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Fx T^^A VT-VJ m&U £ t^o 

rB&& tit $> <fci^>^ n T^'Jr-^j x rw&Ztir^x & X^^rUV 

10 i$nt^tUM77;i/ + ;vf v rflJftSftT^T .fcv^xn 7 U — ;v 
7*^;^ *j , rft^tit^t* ck^T y -;i/^-^->T;i/^;i/j x rg^$ 
nt^T*i^ A -rn7 | J-ii/*^J'7;^;i/j N rggi^n-r^T*) j;v^r y 

15 r y — ;i/^;i/*-;vj > rgjft$nt^t*J:v^77;i/JF^^^*-/i'jsa tr B 
i$nt^t*J:v^fo7 1 J-JV7;v + ;i/7;i'*-;i/j ^©fiifc 

;\D<f> (Fx Clx Brx I) x AD7/^^ (#!l;U£x CF 3 x CH,CFjx CHjCClj^) „ 

Tft*)\> imx\t^ Af-fr* -f v7Dtf;v, tert-y^;i/^) x 

20 ;v t*n;i/) x T^^r-;i/ (^J^tix x^-^) x *s $ u t * )\< (M 

^.«x *> * n m br;i/) x y^D7i^-* (flliUi* ^^o7da-^) „ t 
;V3dr^> ^b^^-x xb*^ ^D^^x :7h**>3?)s 7/VD^ 

3b ;v ft - )V ( #1 X Hx / b * is it )V * - ;K x tert-^ b * 

5/*;i/jJt-;v^) x - h n N fl^ntiuuu7^ 

25 ?7 (fHili, ^f^7^7, if^75 A 2^ -3^1/ 7 * >> *g ) x TJ^l/TS. 
y ($l;U£x 7tf J1/75A ^>1/^7S;«) x 77i^^7U (#S* 

«x ^>^;i/7xA mj?^75;) x tFD*«>75;if) x 7*;f, t y 
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;v#7*K 7;i/^;vf* (0!*.^ s t ;i/ * ;i/ x ;i/ * - ;v (A*. 

Fs CI, Br) , 7* 3*$/ («PC* b*SO b<, tyfl, 5>K 

io *iswi±n -fb-^-tJ, t«7nr5?^ ^ ©je^tfF&sn -tax 

J;t>*©pig1" £ ^Slis $IxJ£ Design of Prodrugs, Elsevier, Amsterdam 
1985 CHB«g£ tlT V> 3 o 

0 % #18 BJHbitfe § r d 5* -J< iv 7* flsf -5 & v-> t « s y > ifttt 7 s d k 7 * 7* 

& ft £ b ^ o HIV fc £ »? 5i 5* & ~. 3 31 & $T J£ L, T 3i >f X M & ifi t) s # 

|g BJ! 4b <ft * " ^ • ~y 9 9 -ft f 5 ^ x » » H 38 fa £ X u^^WS UV> e 
CLft&UWt* ,5 70 !• 5 y ^Ss I. u i* 7 ^ ^' c: TIB© 

25 J;K l^t & ,4 66 jfc 7' o h* 5 y ^jPSF * b ^ . 

58 



WO 03/047564 



PCT/JP02/12582 



x^fJK n-^^;Vx^^;i/> -fV7?-;i/x7f;K tert-r^-;!/^^^^, ^e;i/ 
5 *ijyx?;i/x^f ;k N,N-^x^;i/^ ij3-;i^7 5 K x* tf^Stf 6 ft § 0 

* 7 Wl/ *'>»##©£ -5 *:/D F7^WSJn^, 7DF5^HT 
#C$f^L^TS/;b7i-^>'i:L-<:ii, - 0 ( = 0 ) - ch 3s -OC (=0) - 
10 C 2 H 6 v -OC (=0) - (tert-Bu) „ -OC ( = 0) -C U H 31 , - 0 
C ( = 0) - (m-COONa-Ph) s - OC ( = 0) - CH 2 CH 2 COON 
a, -0 (C = 0) -CH ( N H 2 ) CH 3 , -OC ( = 0) -CH 2 -N (CH 
3 ) z mifimiF btiZo 

aS#;© J: -5 * 7D K 7 s> ^tfAwSfta,, 7°d F =? y if t LXftKK £ L ^ 7 % 
ftl/ttt, -NHC ( = 0) - ( C H 2 ) 2oCH 3 s -NHC (=0) - CH 
( N H 2 ) CH,§W6ft5, 

Ami* #38HIHti£-«Jfi:*s^t N R A #5£ : - C (=0) - 0H-e^£ii3S 
mZfc^&fi&TZ c: tt3«to-c, 7DF7 * 4Mb iitftSSo -fb^ 

25 ^T?fe *»Wtfi^$ti*o U 77- (pH 7 . 4) - x 

©7D b* v y ^T-fc£o 
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10 ^;i/T tf AJ^ ^ >^;V h 'J f^-)VT t> a^ n ^ h U m 

it«s Jl^iSs RRttL «B8U ftR&U IKBTlcXgL Ti&fUMI? 

15 ssii^ 'jvm *i>R8u Tz^)V¥>mMma)%mMt& ■, 

25 ts. 
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Z 




(A-l) 

5 X® A 

5£ (A-l) T-^£ft3-ft;-&tf£. a(A-2)T5w£ft£'fti-£*r**I£0#2ET,5JS 

a (i) t*^n5ft^t^i®t2.xitfe5o 

7» (5-^ V i? * 2/ -6-^ + - 34 + V -2,3-^ t F O ^ > 7 7 > , 4,6- 
10 ^ A > y JV t ^ ■ 3 ■ * 4- V ■ 2, 3 • t F D ^ > V* 7 7 > s 5-^0 3> /I/* * 2/ -4-7 
;V^-D-3-^-^r 7-2,3-5* t h'D^> v /77 7> 4-^ 7 5? ;W # dp 2/ -5-P< h * i/ 

* 7 -2,3- 5* t FD^Vl/77>, 5-(4-7 P ^7 5> Sv)-3-* * V -2,8-5* 
t FD^>^77>, 4-(4-7;i/tD-<>y;i/^^^)-3-3r^V-2,3-yt b* P^7 
^7 5>> 4-(4- 7 ;v ^ D A V y ;V)-3-t ^ V -2,3- i? t Fn^>V77>§) % ^ 

15 >V**W>m (4-^>y;V-4H-A>^[l,4]t + t^>-3-t>, 4-(2-7^" 
;i/xf ;V)-4H-^ 7 y [1,4] # * 5? 7 -3-# 7 „ 4-(3- 7 x-jV7D tf »)-4H-^ 7 y 
[l,4]***J»-8-*>, 4-^f;V-4H-'<>V[l,4]t^^y>-3-t>^) * tf P 
U >7 7 -2-^ 7 » ( f-fr K P »J 5 : 7-2-* 7 « ) N T"if 71 7 -2-* 7 « ( 5=" 
/1 7 -2-* 7 « ) #W k Pr S o 

^x/*-5fi^?ititfSit*« (2-pt h *^ar/na«=/i/eu 5>7> 3-* 

h ^5/*;V5it = ;v-i,2,4- b y T\J — fr> 2-^ F*>>*;i/*=jvKn^>, 5-7 

* y * 7 -2-^ h * 5/ * fr-ft = ;v if y s> 7 . 5- 7 * j * 2/ -2-^ h ^ 7 * ;i/ # - jn; 
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ij » V y s 5-^ > V })s X * *y -2- * h * is ±1 ;V # - 71/ 1: U > % 5-(4-7J^D7i 

y * i-).2-^ h * * - ;i/ 1 y y > ^) m &m tf £> n a „ 

Aai h h**f ) N ijf^Ac^h 1 ^ ^7W> 7i/x 5 7.kfMb^ h y a, 

5 n-y^^y^-^A^^^Jf &tl^.o 

/\r n M<h&m lit -5 -JR ft * ^$£i^ C ^ X IB id $ n X ^* ttT © ( 1 ) 
Alan R.Katriszly et al., Comprehensive Heterocyclic Chemistry^ (2) Alan 
10 R.Katriszly et al., Comprehensive Heterocyclic Chemistry IK (3) RODD'S 
CHEMISTRY OF CARBON COMPOUNDS VOLUME IV HETEROCYCLIC 
COMPOUNDS # $8 HH-fti C 

5£:-Z 1 -Z 2 -Z 3 -R 1 Z 1 , Z 2 , Z 3 S V R 1 IS IB k 191ft iS ) 

15 ttf^t^U. a : - Z'-Z^Z'-R'T^^nSiOiACoUtB, 
W000/39086 t|B«<0 2r*Sfc*P bT^TO CI tifiX # 3 » 

* £ * % 0£ <fb £ 4b © & ffl 73 a c v > x m m t % • 
§ >> -f 71/ * h -r § # m m n c » 1 1 % * bs x \± m m & m & w » t? t , m *. ? 3 , 

1/ h D 71/* (flk HIV-l, HIV-2, HTLV-1 N SIV, FIV*) C*' v -" ••>-"- 
ify-^mmMtLX^mx^b, in, HlVlii^i: Utffltfc^o 

©afc*#ffl* * = XA&*t*#s hiv mtmfr&t>KxMm®%tzm^z c 
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mo J: o Hiv !0jjiHlvffitt^±#$t§J:o&#I^J:bt©i 

#s§BjHb£t>fciu mfc*w>m<Dfrm^&^x, hiv^mlv^ & t iz tfc 

tl^> o 
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*»9i'lb*1toH:i»-*fc$fc:ftfcN Hants* L^o 

jlR&I*©^*^*^^** 2mg/ml(Digt:ftiJ;5, 4%^^^ ho 

a*j:o t *r-fe;i/&M , r4o H^a^tts **k mnm. mmm, mmm, m 

10 t-S5o «□«!■£© fc#>©*l3!»N F^ ; ED3i/f>7>. 7;v^>i*;i:*©j| 

»*#J T- ttfifl: fct HI # < »» £ ft fe r£ttfi£# £ ft fc > HI *» < * ft fc 

9 9«j^©#*6il8©3W£ft^&T«fcaiSttJ5£fl-*£^^*o x^«;I$ 

^^^>s r*^HJ>, 5 s > 7° > , -fe? ^ ^ > ^ h7S*>h3'A, 
20 -fe;i/D-^ N y- h y >>A*;i/#^^^ f;i/t;vn-^, IM7'y^s 337 

/t ^ — -e -5 o 

15 £ «J» fc: jgiXteWf & £ J^'ctSo iSttJ*#tt LIS u«««i&*r«i&»U 

64 



WO 03/047564 



PCT/JP02/12582 



^tcto-r*)^*^^. Its ma^^om^s fiRAlB&feDftO. 0 5 m g 
~ 3 0 0 0 m g, b < te^ faO. lmg~ 1 0 0 0 mg^ Itni^Ub 
5 T&^ftU££ l>„ £& N #«n»!-¥©»^ $A 1 Bfefc t) «& 0 . 0 1 m g~ 
lOOOmgs IfttL Ifa 0 . 0 5mg~5 0 0mg&&#1-3 0 



fee 

1 



BnO>^<s^Br BnO^^-COOH 
MeO-^^OH MeO-^^OH MeO^^OMe 



BnO,^ ^ BnOy^Br ^ BnCXp^ 



MeO-^^OMe MeCT* 5 ^ ° 



O O 

^ BnO^Q^yi^OMe 

15 1) &®UChem. Pharm. Bull. 1983, 31, p3024)gE#Hb£-trT: & £ > ;V # 
*S/-3-p< h^i/7x^ (6.91 g, 30 mmol) ©fflfli^^l/ > 130 al Sr'$;;:, 
1-/0*7^^ 5. K (5.34 g, 30 mmol) *«0 . >: :^T;S;L c^Tfi 

20 lt» S> nfeSI^ n-^*"9->-S?-f V 7D t';i/x-x;VT"lr!li'fb£i^ 

M>^;^^^-2-7D^-5-^ 1^^7xy-;K6.63 g, JR* :72 % 
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NMR(CDCl 3 )tf :3.84(3H, s), 5.04(2H, s), 5.20(1H, brs), 6.63(1H, s), 6.96(1H, 
s), 7.3-7.4(5H, m). 

2) MftifcT* ±m<\j&V0 (6.60 g, 21.3 mmol) O^^i^JVAT 5. H 100 
ml JfcK* 'J t> A (4. 14 g, 30 mmol) , ;< ^ M2. 46 ml, 26 mmol) 

5 *muT-mztzo -mmnhtz&, 2kmmzimz-s mm^^^^^m t§ 

**^'J*y^^n7hy7 7^-t:#lfcllN ^ * 7 -;i/T-M-fb£-£> i-^> 

*>>-5-:/0 ^-2,4-p* J"t>-«>(S.43 g, JK¥ :79 % ) £ ft o 

NMR(CDC1 3 )<5 :3.86 and 3.88(each 3H, s), 5.05(2H, s), 6.56(1H, s), 7.09(1H, s), 
10 7.3-7.5(5H, m). 

3 ) gfliT, ±IB<b-£t> (5.40 g, 16.7 mmol) OfF7kFD77> 60 ml 
gfflfcfcx n-^^;VU A(1.56M)( 11.5 ml, 18 mmol)* K 7 -f T W h >* 

15 bfco mm^m^^xm e>ti£BS& n-^*it y-M^^^FH-fb^-tK 5-^> 

^;i/;fr*^-2,4-p< b *5'gA«(4.20g, JR# :87% ) £ # & o NMR(CDClj) 6 :3.95 
and 4.05(each 3H, s), 5.12(2H, s), 6.56(1H, s), 7.71(1H, s), 7.3-7.5(5H, m), 
10.68(1H, brs). 

4) ligST> ±iB<b£» (1.15 g, 4.0 mmol)* **R(J. Med. Chem. 1990, 33, 

20 v^fBmofiVkK&txVTV tR&z-*^ * * /-/i/-e*&*'(b;£*s 5-^ 

h* } ^<>^75>-3-*>( 702 mg, JR * :65 % ) * ft fc . 
NMR(CDC1 3 )<5 :3.96(3H, s), 4.59(2H, s), 5.10(2H, s), 6.60(1H, s), 7.06(1H, s), 
7.3-7.5(5H, m). 

5) II^STs ±B3ft£rt> (270mg, 1.0 mmol) ©rl7kFD77> 5 ml ® 
25 iC^a^ii'^f JK 130 mg, 1.1 mmol ) %M%-fco s tb^A^ + 

it^Hl.l ml, 1.1 mmol) © IK *tt**TU 30#iigi£#&> 2N HM«*n 

its sRxf^-eituLfc. m*mm± h •> at^i 
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ufco urft e>*ifc««ES3>-r v rn t/i/x-fjv-^ * j -^*cisg<h 

$ (5-^ > J? ;i/ i/-6-p< h *»>-3-:** V-2,3-y tFP-^ > V* 7 7>-2- 
;V)-**V-ft»-^f-;Vx^-r;K257mg, JR* :72 %)& ft fz . Hl^ : 169-170 °C 
75fSt#*ff : CnHj.O, J: OTfUfffi (X): C, 64.04; H, 4.53. ##ffil (%): C, 63.93; 
5 H, 4.45. NMR(dj-DMSO) (J : 3.86 and 3.89(each 3H, s), 5.10(2H, s), 7.27(1H, s), 
7.46(1H, s), 7.3-7.5(5H, m). 



mmm 2 




10 *^Ts ±|3-flj-^»(178 mg, 0.5 mmol)0x F7bFD77> 8ml SSfiftfc 2N afc 
h U t> £7kM(0.5 ml, 1.0 mmol) SSTlfco 2 MJf 2N%SI«ft 

Ufco ft&ftfc»«E&#&^?-^-*nn*;i,ATfJg®fc£^ (5-^> 5^;i/^^ 
->-6-^ h *i/-3-**V -2,3-^ b b* D-^>^77 >-2-^ ;i/ )-/}"*• V -g£$ (126 
15 mg, JR* :74 %)&ft£o : 213-216 °C 7c3Hd«f : C„H,,0,Ha t L X fl-JHit 

(X): C, 59.35; H, 3.60. d«ftt (%): C, 60.02; H, 3.79. NMR(d t -DMS0) 6 :3.88(3H, 
s), 5.13(2H, s), 7.2K1H, s), 7.32(1H, s), 7.3-7.5(5H, m). 



CBnO OBnO O 

— - jS&t 

20 BnO x - BnO^^ 

XlUJ. Am. Chest. Soc. 1971, 93, p746)gfcftHb-&t7T* tb Z> 4,6- £ * ^ > V )V * 
*y-t>y77 >-3-* 1 ®(5)fclp Ctx > $> ;i/ * * ^ 

-3-sr-^ V -2,3-5? t F D-^^^77 >-2--f jl/)-*^V-fft-^ ?*l^fil/ 1 
:72 l)*mtzo M£ : 147-149 °C 7G*^«f : C, s H !0 0, 1H,0 H 
25 Tff-gfil (X): C, 66.66; H, 4.92. # Iff ft (7,): C, 66.85; H, 4.75. NMR(d.-DMSO) 
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6 :3.87(3H, s), 5.18 and 5.28(each 2H, s), 6.55(1H, d, J=1.8Hz), 6.80(1H, brs), 
7.3-7.6(10H, m). 



mMM 4 




^77>-H^K*V-S8 :76 D^ntzo tt£ : 226-229 'C tu 

*»«f : C !4 H 1S 0 7 0.2H 2 0 t btftlt (%): C, 68.31; H, 4.39. fl-flftf (%): C, 
68.23; H, 4.36. NMR(d,-DMSO) 6 : 5 . 21 and 5.28(each 2H, s), 6.56(1H, d, 
J=1.8Hz), 6.8K1H, d, J=1.8Hz), 7.3-7.6(10H, m). 





1) iIIIT> *tt(J. Med. Chem. 1983, 26.pl670)SE»'fh^*t?»* 4-^ 
>y;Vt^>>-3-7^tD7x;-^ (4.36 g, 20.0 mias*> © S> ^ A- *^A7 
* H 40 ml gft, K»* U •> A (4.14 g, SO iaa»ol) fc, &t55> X -?;K2.27 ml, 
24 mmol)4iS-CJOtfc 0 L . 2N Si g£ £ 2« * , ^xf;,faa 

7 ;V D -4- * b * > ^ > -tf > (4.50 g, JR * :97 %) & # fe o NMR(CDC1 3 ) 
d:3.74(3H, s), 5.07(2H, s), 6.55(lH, ddd, J=1.5, 1.6, 9.0Hz), 6.69(lH, dd, 
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J=3.1, 9.8Hz), 6.91(1H, dd, J=9.4, 9.4Hz), 7.3-7. 5(5H, m). 

2) iiMST, ±IB'fb^tl (4.45 g, 19.2 mmol) * * ffi(Synlett 1991, p731) 

p< h * ^*5Jft»*(4.66 g, JR* :86 %)£#£o NMR(CDC1 3 ) 5 :3.81(3H, s), 
5 5.08(2H, s), 6.57(1H, dd, J=1.7, 9.0Hz), 6.97(1H, dd, J=9.2, 9.2Hz), 7.25- 
7.45(5H, m). 

3) 1 0(4)£*P DT > 5^>y;W^ , >-4-7;^D-'<>^7 7>-34 
>(JR* :57 % )£#£oNMR(CDCl 3 )tf :4.63 and 5.19(2H, s), 6.79(1H, dd, J=1.2, 
8.8Hz), 7.30(1H, dd, J=8.5, 8.5Hz), 7.25-7.45(5H, m). 

10 4) H« 1 © (5) C f 1 1 s (5-^ > y ;U -4- 7 D V -2,3 - ^ t 

Ifcjft : 186-189 °C 7G*#*f : C 18 H 13 F0 6 t U "t ftJFtt (%): C, 62.79; H, 3.81; 
F, 5.52. # Iff ft (%): C, 62.65; H, 3.71; F, 5.31. NMR(d 6 -DMSO) 6 :3.90(3H, s), 
5.22(2H, s), 7.3-7.5(6H, m), 7.60(lH, dd, J=8.2, 9.1Hz). 



^>V7 7>-2-f;V)-*^V-|fi (JR* :45 % )Sfcfeo : 199-200 °C 

20 tc*#«t : C„H M FO, fcUTtUHt {%): C, 61.82; H, 3.36; F, 5.75. frWm 
(30: C, 61.53; H, 3.21; F, 5.69. NMR(dj-DMSO) 6 :5.21(2H, s), 7.3-7.6(7H, m). 
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OBn 



OBn 



OBn 



MeO. 



'A 



XX 



'OMOM 



MeO. 



.COOMe 



'OH 



OH 




MeO. 



OBnO 



OBnO O 



MeO. 




.OMe 



1) mm^f. £®UJ. Chem. Soc. 1960, pl491)fE fcUb-&»TJ ft * 3-^ > 
^ S/-4-^ h 7 x y -;]/ (lO.OO g, 43.4 mmol) ®rfHFD77 

> 100 ml 60X**<fti:*- h U £A(2.08 g, 52 mmol) fD D/fjb 

5 y ^;vai-x;K3.95 ml, 52 mmol ) £ ?X^T T* *D £ fc • 1 1$ IH SI # b fc ^ iSW 

mhTy*-*? Azk$$&;ta;U M^^x-Witb Lfco *s ii*ia*s*"c ifei* 

S^>-b?> (10.02 g, mm :84 % )*fcfeo NMR(CDC1 3 ) 6 :3.44 and 3.84(each 
10 3H, s), 5.06 and5.13(each 2H, s), 6.60(1H, dd, J=2.7, 8.8Hz), 6.67(1H, d, 
J=2.7Hz), 6.80(1H, d, J=8.5Hz), 7.25-7.5(5H, m). 

2 ) mmmnT. ±m<h<&%o (5.50 g, 20.0 uoi) t fo7?> 60mi 

mWLfc^ U ^£ A (1.59 M)(13.0 ml, 20.0 mmol)* P^-fT-f^T-fe h 

y < ^ y -;K1:1, 80 iDttl^t^ 5N MM 8 ml fciPx, 50°C Tf in ft b fe » 3 
ji^^;V(4.35 g, JR^ :75X)ft»feo NMR(CDC1 3 )<5 :3.84 and 3.85(each 3H, s), 
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5.03(2H, s), 6.74(1H, d, J=9.2Hz), 7.13(1H, d, J=8.9Hz), 7.3-7. 5(5H, ■). 

3) mmnnr. ±Kfc*«(4.32g, 15.0 mod <d»;^^*h7s f 40 

ml 1; «> A(3.04 g, 22 mmol) ^ 7 D * * ft * * M 1 . 70 ml , 18 

m Ztifcmm*. f- Y ? t h* D 7 5 & S -Ml:2, 45 ml) 4N 
*»<fb:J- h 'j a 15 ml £irax.. in»JB«EUfco 2M^ U 2N « 

I§jdx> Rizf;i/t 2 SUA EH bfco 7jc, flSffi:£E*-cifc?£8u te 7 j<a^± h 

m (4.34 g, JK^ :87 % ) & ft o NMR(d t -DMS0) (5 : 3. 81(3H, s), 4.63 and 
4.98(each 2H, s), 6.67(1H, d, J=9.2Hz), 7.04(1H, d, J=9.2Hz), 7.3-7.5(5H, 
m), 13. 03(2H, brs). 

4) ±tR{k-&ta (4.00 g, 12.0 mmol) * (Synth. Commun. 1995, 25, p915) 

5>-3-*> (1-47 g, JR* :45 % )£ftfco NMR(CDC1 3 ) :3.81(3H, s), 4.60 and 
5.39(each2H, s), 6.72(1H, d, J=8.9Hz), 7.21(1H, d, J=8.9Hz), 7. 25-7. 55( 5H, 
m) . 

5) mm® i ®(5)tzmtXs (4-^>y;i/**s/-5-* 1**^-3-* *v -2,3- 

20 K d-^> v'y 7 >-2--r yi/)-** v-ttft ^ :73 % )£ 

ftfco MjA : 121-124 «C 7D*^«f : MnUUttW «): C, 64.04; H, 
4.53. #«f* (%): C, 63.93; B, 4.46. Wffl(d,-»MS0} 6 :3. E3 and 3 . 91 ( each 3H, 
s), 5.23(2H, s), 7.25UH \ .f=8.2H»), 7.42(18, d, J=9.22s), 7.3-7.55(5H, 
m) . 

25 

|H»J 8 
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mmm 2\zm^-c, (4-^>^;i/**^-5-^ h -3-^*7-2, 3- tFD- 

^>>;77>-H^K*y-»i (JR* :84 % )&|#fco : 169-172 °C 

NMR(d f -DMS0)<5 :3.81(3H, s), 5.23(2H, s), 7.21(1H, d, J=9.2Hz), 7.25-7.45(4H, 
5 m), 7. 5-7. 6(2H, m). 




iHST> ±SB-(b'£tJ (207mg, 0.8 mmol) Orh7tFD77> 5ml?§^ 
10 iZ 1M U f- 1> A K ^ h U ^ ^ ;v U ;V T ? F ( 1 . 0 ml , 1.0 mmol ) £ 7-f 
X-T-fe h >*^TT'ftifeo 30 2-* hJr^AiV^-Mi'J 5 $> >(138mg, 

i.o mmol) ^ipxfeo i bsimw^ mmmfcr^*-* j**mmninx.* mm 

it# 6*ifc8iiS*BI**;i'-.* * -;i/-e»»fli<*-8\ 4-(4-7 
15 d ^ > v ;v # * ^ )-2-( tr u ^ y > -2-* ;i/ ^r;v)-^>>;77> -3-*- > 

(147mg, JK^ :51 : 263-267 °C 7C*^«f : C JO H 13 FN,0, H 

-tfHlffi (%): C, 65.93; H, 3.60; N, 7.69; F, 5.21. #*ffl! (%): C 3 65. 55; 
H, 3.43; N, 7. 76; F, 5.10. NMR( d,-DMS0) 6 : 5.29(2H, s), 6.90(1H, d, J=8.9Hz), 
7.15(1H, d, J=8.9Hz), 7.26(2H, t, J=8.9Hz), 7.52(1H, t, J=8.4Hz) 3 7.60(2H, 
20 dd, J=5.7, 8.7Hz), 7.94(1H, t, J=5.1Hz), 9.26(2H, d, J=5.2Hz). 



MM 1 0 
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V 7 v >-3-*>(JR* :57 X)*»feo BUS : 215-219 °C tc^^Ht : 
C„H l4 FNO, i: LTfUffi (50: C, 69.42; H, 3.88; N, 3.86; F, 5.23. £#rtt (%): 
C, 69.29; H, 3.78; N, 3.82; F, 5.28. NMR(d t -DMSO) 6 : 5.29(2H, s), 6.90(1H, 
d, J=8.0Hz), 7.15(1H, d, J=8.3Hz), 7.27(2H, t, J=8.9Hz), 7.51(1H, t, J=8.2Hz), 
7.6K2H, dd, J=5.6, 8.9Hz), 7.96(1H, dd, J=4.6, 4.6Hz), 8.36(2H, d, J=3.6Hz), 
8.95(1H, ddd, J=l.l, 1.1, 5.0Hz). 



mmm 1 1 




mmm 9 tf Ut, 4-(4-7/l>*n^>y;i/**S/)-2-(lH--[l,2,4] b 
^■3-4A'it! = fl'H>^77V-8-*>(W :27X)SI!fco : 289-291 °C 

7G*#*r : CuHnFNjO, UTt|-*fl[ (%): C, 61.19; H, 3.42; N, 11.89; F, 5.38. 
Affim (%)■ C, 60.91; H, 3.28; N, H.79; F, 5.23. NMR(d,-DMS0)c5 : 5.29(2H, 
s), 6.92(1H, d, J=8.1Hz), 7.17(1H, d, J=8.3Hz), 7.28(2H, t, J=8.9Hz), 7.55(1H, 
t, J=8.4Hz), 7.6K2H, dd, J=5.8, 8.4Hz), 8.86(1H, brs), 15.83(1H, brd). 



mmm 1 2 

MM® 9 tip &*Cs2-(5-7 i;>-H;H-^H> v /77 >-3- 

a->(JR» :10 X)*fffeo ikjft : 165-167 °C TuMfrtii : C !0 H 13 NO, 0.1H,0 t 
Utltii (X): C, 72.11; H, 3.99; N, 4.20. #flffi (%): C, 71.80; H, 3.88; 
N, 4.25. NMR(d,-DMSO)ff : 7.25-7.4(4H, m), 7.54(2H, m), 7.62(2H, d, J=3.7Hz), 
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7.80(2H, dd, J=2.9, 8.0Hz), 7.85(1H, d, J=7.6Hz), 8.36(1H, d, J=8.9Hz), 
8.79(1H, d, J=2.7Hz). 

xmmmm 54-i2568i)iB*©#i££*i^ 5-t i*d*$/-2-**-/u* y y> 

(6.00 g, 55.0 mmol) £$1(635 mg, 10 . 0 mmol )#£T s 3 - >Hf > (5.60 ml, 
5 50.0 mmol) fcfi*S-B\ 2-^f-;V-5-7 * y S>>(5. 90 g, JR^ :64 % ) 

NMR(CDCl,)tf : 2.55(3H, s), 6.99(2H, m), 7.18(1H, m), 7.22(1H, dd, 
J=2.7, 8.5Hz), 7.34(2H, m), 8.30(1H, d, J=2.7Hz). 

±13^-^-^(5.82 g, 31.4 mmol) * nBHtUr U > (10.5 g, 94.2 mmol)&H/fo£ 

•efcfcx vr s ) **? >~zmm u 5-7 * > tr y y >-2-*,>v# >» p< 

10 *xMl.43 g, M :20 X )ftfffco MMR(CDCl,)d : 4.00(3H, s), 7.09(2H, m), 
7.2-7. 3(2H, m), 7.43(2H, m), 8.09(1H, dd, J=0.6, 8.8Hz), 8.50(1H, dd, J=0.6, 
2.7Hz). 



15 



It* 01 1 3 

o 9 9 




HS M — N 



Me0 2 S Y N. NC N ^12 

fUMJ 9 izm Dtx2-(&-?x/*i/K'J 5. S> >-2-*^4?=-^M >^>-l-#> 
(]R* :41 ft* : 162-I6& °CT MMK(CPC1 3 ) <? : 4.18(s, 2H), 7.14(2H, 

d, J=7.5"j V '7.25-7. 35(1H, tu), 7.33-7.52(311, m), 7.53-7. 6o(2H, m), 7.91(1H, d, 
20 J=8.lHz) ,.S4(2H, &X 14'.54('1H :1 trlK 

1) gJJJSSTs *tt(J. Med. Chen. 1980, 23,, pl026)tt*I'fb6«l Tf fc § 3- 
yyf ^7 5^-2-7xy*«>/a^t-^(ll.B g, 60.1 mmol) ® * 9 J — to 
100 ml ^tt, *-*R*(5.48 g, 72 mmoDh. tf'J^A^f^^ h"(50.4 g, 

74 



WO 03/047564 PCT/JP02/12582 

90.0 mmol)&2KftTT?itl*.fc&N iD *ft » «& U fc o -its 7jc£inx.fc^ 
KitCf* i:!S§§a s *T£B Lfco *rfcHUfclSS**ttU 5-7 x J * 2/ If l> ^ S> > 
- 2 -^*-;K8.64 g, JR* :70 % NMR(d t -DMS0) 6 : 7.0-7.2(3H, m), 

7.35-7.45(2H, m), 8.29(2H, brs). 
5 2) mm&UTs ±I3^b^%(8.60 g, 42.1 mmol) ®*J * ?)V*)VkT 3; Y 80 
ml giSfcx 'J •> A (11.0 g, 80 mmol) t 5> * ;K4. 73 ml , 50 mmol ) 

**«iTT?iPitfeo 30#it#L;fcftx gSftm<b7 7^->i7 A7k'M£*0;ts X- 

10 7 r -;V-5-7 x 7 * S/ fcT U ^ V 7(8.42 g, J& * :92 t)fe#fe. 

NMR(CDC1 3 )(5 : 2.57(3H, s), 7.00(2H, m), 7.17(1H, tt, J=1.2, 7.3Hz), 7.37(2H, 
m), 8.34(2H, s). 

3) ±13^-^^(8.13 g, 37.2 mmol) (Di&fc * U > 150 ml §tC 70% m- 
^nnji^lft(18.2 g, 74 mmol) © % 4b ^ ^ 1/ > 50 ml ^^S*^TT**P 

bT, 2-7t # >^;i/*-;V-5-7 x7 *S/tT U 5. S> 7(9.55 g, JR* : 7tg&)& 
tifco NMR(CDC1 3 )<5 : 3.34(3H, s), 7.13(2H, m), 7.33(1H, tt, J=1.4, 7.3Hz), 
7.49(2H, m), 8.55(2H, s). 
20 4 ) a**«ET. ±Bfl3^*(9.55g, 37.2««ol) ©y^f-;i/*^AT5 F 100 
ml £S*SKn 7-fb* £ A (2.67 g, 41 mmol ) £ Ifit! AO £ > 50°C T* in $<: L o 

25 * h U 71/(6.53 g, JR* :89 X)&fc fc 0 NMR(CDC1 3 ) 6 : 7.13(2H, m), 7.34(1H, 

tt, J=1.3, 7.3Hz), 7.79(2H, m), 8.48(2H, s). 

5) iilSTs ±|B-fb^rt)(6.20 g, 31.4 mmol) <ZM*7-;i/ 40 ml ®M 
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£ s > i; i> h ir^> b* (34 ml, 34 nmol)&*K#TTfin*.N §S"?Ii$ Lfco 

1 B$l!fl«> 2Nffitt(40 ml, 80 mmol ) ft * tfrT TI in X. N 3fiT?8l#Lfco 30 

mm$tM7kMi- v u t> kiY.m&iti&TL, »»xf^t 4 m^a * N saw* 

5-7 * J tT U 5 V>-2-it} )V#>m iVxXf ^(6.72 g, :93 X) 

ft » fc o NMR(CDClj) 6 : 4.06(3H, s), 7.11(2H, m), 7.30(1H, tt, J=1.2, 
7.3Hz),7.47(2H, m), 8.58(2H, s). 

10 mnm 1 4 



1). 2H-l,4-^> V *V*J >-3(4H)-tf 49 g, 10.0 mmol) ft :fci&( Synth. 
Commun. 1998, 28, pll43)fB*B © C *P &^ ^ > 'J )V 7 D < H ( 1. 19 ml , 10 .0 
mmoD^JiSS-frs 4-^ > S? * -4H-^ > [1,4]* * V > -3-* X2.00 g, Ifc 
15 ^ :84 %)ftff fco NMR(CDCl 3 )cy : 4.73 and 5.16(each 2H, s), 6.85-7.05(4H, m), 
7.2-7. 35(5H, s). 

2 ) mm^my, ±13^1^(239 mg, l.O mmol) Ofl>7kfD77> 5 ml 
60».iMb^ b U <>A(80 mg, 2. 0 mmol ) t ^> a •> 5> * ^ * ( 142 mg, 1.2 
mmol) ft m^-£ fell, 1WfB«x £*1 JUb T > * - •> A ft *P 

20 Sixf^'tSiBL.tc *v tttt*tt*"Cft#1^ ^7J<aS?^- h y •> At-IS 

/ Ufeo^afftSS Lr tl ^ixfcB^fts p< * > -;i/~r h 7 b H o 7 7 >(1:1, 6 
i)f.-^-.1r€-, 4K;f'iHty-^ C? A 0.5 ml ft *^", r -eAD^-feo 30#^ 2N igtt 
ft/jn>tv if H-x^;i/-e^ffi U feo 7jc> H«fc£*T!i5lsi*&s ftzfcflfctt:*- r U $ A 

25 (4-^ > V-3,4-y kPD -2H-^> [l,4]**tf 5> >-2— f 




o 



o o 
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Vtt«(46ig, Jfc* :15X)**lfc. HjA : 173-178 °C NMR(d,-DMS0)<5 : 5. 17 and 
5.28(each 2H, s), 6.95-7.5(9H, s), 10.89(1H, s). 



JK0I 1 5 




1) mmm 1 4 ©(1)C» tt, 4-(3-7 xr:;i/:7n e;V)-4H-^>V*[l,4]:fr* 
Hj.j;>-3-*>(JR* :97 %)*ftfco NMR(CDCl 3 )d : 2.01(2H, m), 2.72(2H, t, 
J=7.8Hz), 3.96(2H, t, J=7.8Hz), 4.58(2H, s), 6.81(1H, ■), 6.9-7.05(3H, m), 
7.15-7. 35(EH, m). 

10 2) ^%0i 1 4 CD(2)CifS Dt, # * V-[3-** V-4-(3-7 x ^ ;t/ 7 D tf*)- 
3,4-^ t F D-2H-^>V*[l,4]3i-^-y-^ >-2-Y ;V]-W^(JR* :10ft)£f#fco II! 
^ : 149-153 °C tg^^W : C„H 1T NO, 0.1H.0 i: VXWrWm (%): C, 66.89; H, 
5.08; N, 4.11. ##rtt (X): C, 66.43; H, 5.00; N, 4.17. NMR(d s -DMS0) 6 : 
1.86(2H, s), 2.68(2H, t, J=7.8Hz), 3.93(2H, t, J=7.5Hz), 7.0-7. 6(9H, »), 

15 10.57(1H, s). 



M 1 6 




1) mMM 1 4 0(l)Ci UTs 4-7 i^^;V-4H-^>y [1,4]**-- v > -3- 
20 :84 %)£f#fco NMR(CDCl 3 )c5 : 2.96(2H, t, J=8.1Hz), 4. .^i, v, 

J=8.1Hz), 4.58(2H, s), 6 . 95-7. 05(4H, n), 7.2-7.35(5H, m). 

2 ) mmm 1 4 ®(2)cip uts **y-(3-**y-4-7**f*-3,4-yt f o 

-2H-'<> 7 [1,4] >-2--f /I/ )-»*(** :9X)*#fc.»J& : 218-221 °C 
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TimftVr : C U H 1S N0 S fcbTtUHl (%): C, 66.46; H, 4.65; N, 4.31. #flfffl[ 
(%): C, 66. 32; H, 4.66; N, 4.29. NMR(d,-DMS0) 6 : 2.87(2H, t, J=8.0Hz), 
4.10(2H, t, J=7.8Hz), 7.0-7.4(9H, m), 10.67(1H, s). 



5 nmm 1 7 




mm^faT^ ±IB-fb-£tK127 mg, 0.5 mmol) © i? * * V > 3 ml 60% 
7_kfg*fh± h >J •> A (40 mg, 1.0 mmol) £^ tf 3 U >^xf-;i/(83 mg, 0.55 mmol) 

^ufeo &^£@ScbT 4-7 x*^/i,-2-(i; y i>* >-2-*;i/^-;i/)-4H-^> v" 

[l,4]**^y >-3-3T X147 mg, JR* :82 %) £ ft % b T & „ NMR(CDC1 , ) 
<5 : 2.98(2H, t, J=8.1Hz), 4. 13(2H, m), 6.64(1H, s), 6.95-7.K4H, m), 
7.2-7. 35(5H, m), 7.51(1H, m), 7.87(1H, dt, J=1.8, 4.5Hz), 8.08(1H, d, 
15 J=7.5Hz), 8.71(1H, d, J=5.4Hz). 



mm 1 8 




mmm l 7C$Dt, 4-^ ^;i/-2-(5-7 i/^^^'J V > -2-* ;V5jt — ^ )-4H- 
20 [IMX^-W >-3-* >(JR^ :24 X)*^feo Hjft : 94-95 °C tc * # 

tff : C ll H ll M,0 1 £ UTttli (%): C, 69.99; H, 4.48; N, 7.77. £«fp (%): C, 
69.90; H, 4.38; N, 7.71. NMR(d,-DMS0) : 3.3K3H, s), 6.48(1H, s), 6.95- 
7.6(10H, m), 8.06OH, dd, J=0.6, 8.8Hz), 8.47(1H, d, J=2.4Hz). 
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nmm 1 9 




o o 




sir 0 



OBn 



mMM 1 7 Cip s 4-^ ^;i/-2-(5-^ > s> ;v # * If u ^ > -2-* ;b * - 

;i/)-4H-^>^[l,4]***y >-3-*>(JR* -AT D^mtzo Wlti : 134-136 °C 

Ttmfrm : C^H.jNjOs fcUTtf-»ffl (%): C, 70.58; H, 4.85; N, 7.48. #«fffi 

(%): C, 70.42; H, 4.76; N, 7.46. NMR(dj-DMSO) 6 : 3.31(3H, s), 5.32(2H, s), 

6.48(1H, s), 6.95-7.5(9H, m), 7.67(1H, dd, J=2.9, 8.7Hz), 8.05(1H, d, 
J=8.9Hz), 8.48(1H, d, J=2.7Hz). 

mmm 2 0 



mmm 1 7 1-^ ^/i/-3-(5-7 xMi/^y ^ ^>-2-#;i/#^;i/)- 

tr d y s> >-2-*>(ir* :46 Mkj& : 101-103 °c, (f Yi&t^y - 

;]/ftCD 1:1 <D«B#*0 NMR(CDCl 3 )cJ : 2. 23-2. 36(0. 5H, m), 2. 56-2. 69(0. 5H, m), 
2.86(1.5H, s), 2.97(1.5H, s), 3 . 21-3 . 28( 1H, m), 3.38-3.6K2H, m), 5.13(0.5H, 
dd, J=7.5, 9.3Hz), 7.06-7. 16(2H, m), 7. 18-7. 34( 1H, m), 7. 38-7. 50(2H, m), 
8.56{1H, s), 8.58(1H, s). 

mmm 2 1 



HJM 1 7 fcip CT, 3-[5-(4-7 /U* D 7x; 3^>)f »J y > -2-* ;v # - ;i/ ) 
-l-^^^-tfD U ^>-2-*>(JR^ :46X)**fco : 140-141 °C tc&# 
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ft : C, t H„PH,0, tLXttnm (%): C, 64.96; H, 4.81; N, 8.91; F, 6.04. 9t 
flrtt (%): C, 64.90; H, 4.62; N, 8.85; F, 5.77. NMR(CDClj) 6 : 2 . 25-2 . 39 ( 1H, 
n), 2.41-2.54(1H, m), 2.88(3H, s), 3.38-3.48( 1H, m), 3 . 50-3 . 60( 1H, m), 
5.17(1H, dd, J=7.1, 9.5Hz), 7.03-7. 17(4H, m), 7.26(1H, dd, J=2.8, 8.8Hz), 
5 8.06(1H, d, J=8.8Hz), 8.22(1H, d, J=2.8Hz). 



MMm 1 7 tf ttv 3-[5-(4-7;i/^D 7 x J U 3? >-2-*;i/#-;i/) 

10 ^)V-T^ * >(JR* :34 : 147-148 °C tu^^ 

«f : CHuFNjO, fc LTttJH (X): C, 66.66; H, 5.59; N, 8.18; F, 5.55. ft 
tfftt (%): C, 66.54; H, 5.34; N, 8.15; F, 5.61. NMR(CDC1,)(5 : 1 . 44-1 . 80 (3H,m) , 
1.80-1.9K1H, m), 2.04-2. 14(1H, m), 2. 18-2. 28( 1H, m), 2.96(3H, s), 3.22- 
3.32(1H, m), 3.80-3.92(lH, ■), 5.01(1H, d, J=10.7Hz), 7. 02-7. 14(4H, m), 
15 7.24(1H, dd, J=2.7, 8.7Hz), 8.07(1H, d, J=8.7Hz), 8.27(1H, d, J=2.7Hz). 



* IK (Bur. J. Med. Chen. 1980, 15, p317)R*Hb-&«fC * 3 8,7-5? fe P n 
20 > £ D ^ > * > ^ U ^ y >(66 mg, 0.55 mmoL) t %- 7 x J =*■ i' t V < v > -2-* 
;i/Jj?V& * ^;i/3i^x;i/(115 mg, 0. 50 mmol)© 7 .■7tFD??> 2algi5:^ 



tert- ^ h * 2/ * U "7 A ( 123 mg, 1 . 10 mmol ) & „ 2k F$| x. fc 0 30 # fftjtt# b 



mmm 2 2 




mmw 2 3 
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*ga<fb£-8\ (6,7-y t K D-3H-i/^ d^>^ > t° y 5: y >-7— f ;v)-(5-7 x 7 * 

tT U 3. S>>-2--f * ^ >(37 mg, ft* :23 % ) £ ft & o Shjft : 167-169 °C tg 

fg#flT : C||Hi 4 N|0, O.lHjO hLTffM (X): C, 67.53; H, 4.47; N, 17.50. ft 
mm (50: C, 67.13; H, 4.27; N, 17.41. NMR(d,-DMS0) (keto-f orm : enol-form = 
1 : 3)6: 3.0-3.K2H, ■), 3.2-3.3(2H 3 m), 5.62(0.25H, dd, J=7.3, 9.0Hz), 
7.2-7.4(3H, m), 7.5-7.6(2H, m), 8.65(0.75H, brs), 8.71(2H, s), 8.76(0.5H, s), 
8.88(0.25H, brs), 8.97(0. 75H, brs). 



mmm 2 4 




mMm 2 3 CJp Ct> (6,7-yt F D-3H->* P^>* y >-7— f ;i/)-(5- 

7 x7 If U S> >-2--f ^)-^ * 7 >(ft* :23 % )*ftteo 1Kj& : 118-120 °C 
tcJN##t : C,,H 1S N,0 2 0.2H,0 fcltttM (%): C, 71.10; H, 4.84; N, 13.09. # 
flHit (X): C, 70.75; H, 4.59; N, 13.14. NMR(d,-DMSO)(keto-f orm : enol-form = 
1 : 4) 6 : 3.0-3. 1(2H, m), 3.2-3.3(2H, m), 5.75(0.2H, dd, J=7.3, 9.1Hz), 
7.2-7.6(7H, m), 7.95(0.8H, d, J=8.9Hz), 8.07(0.2H, d, J=8.9Hz), 8.49(0.8H, d, 
J=2.7Hz), 8.50(1.2H, m), 8.70(0.2H, s), 8.88(0.8H, s). 



#%$J 1 
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1 ) 2,5-^ t Y n * 1/ T-fe h 7 x j > (2.0 g, 13 mrnol) © 7*-te b - b U )V 30 
b1 Sit, *^TUt»*U^A (2.0g, 14.2mmol) <&iD * T 5 frfSMWW:, ^> 
y ;i/7*n ^ Y (2.55g, 13.5mmol) © T -fe V - h U 5 ml i§»& 5 frfflfr&xm 
T Ufco g£^#SU 30 #RSi*#«N 50°CT* 60 80"Ct 120 ft 

i-[5-(4-7;i'^D^y v )V***/)-2-t Kn*^7 i^;i/]-x^y 7(2.0 g, i& 

*:59X)*fffeo NMR(CDC1 3 ) <J : 2.59(3H, s), 5.00(2H, s), 6 . 90-6 . 95 ( 1H, m), 
7.05-7.20(3H, ■), 7.2-7.25(lH,m), 7.35-7. 45(2H, m), 11.86(1H, s). 

2) *«(J. Org. Chem. 1964, 29, p3459)!3m© UT s ±l3<fbl^ £: 
10 AfliSI* — *&KJfc£-&fc&N h 'J ai^-^T ^ 7#&T\ ^-fbMJfcfcfl- 5-(4- 

7 ^ * V ^ 7 3? ;V =¥■ 2/ 7 S J 7 7 7 -3- # 7 ( JR * : 18 % )%mtco 
NMR(CDC1 3 ) 6 : 4.65(2H, s), 5.00(2H, s), 7. 04-7. 14(4H, m), 7. 28-7. 44(3H, m). 

3) mmm 1 ®(5)izmbXs [s-(4-7^*D'<>s>^**S')-3-**v-2,3- 

ytttD-^^JV^^ + V-Si ^^xT^M®* :63 % )£ 
15 f#fco : 183-185 °C 7nM?#*r : C„H„F0, £\sXWrWm {%): C, 62.79; 

H, 3.81; F, S.SZ.&mm (%): C, 62.97; H, 3.73; F, 5.40. NMR(CDC1 3 ) 6: 
4.10(3H, s), 5.08(2H, s), 7.10(2H, t, J=8.4Hz), 7. 20-7. 30(2H, m), 7.38- 
7.46(3H, m). 

20 2 




mum 2 i-iif G T , [5-(4- 7 D ^ 7 7 )Vt * 1/ )-3-tf * V -2,3->7 fc F n - 
^>!/7 5>-2--f^3-**y-M (JK* :38 % )%mtz 0 : 210 °C dec. 

5S^^#f : C| t H,|F0, 0.3 H,0/ 0.2 C,H 10 O J; IT fHHit (X): C, 59.32; H, 
25 3.81; F, 5.04. #«fffi (%): C, 59.10; H, 3.69; F, 4.94. NMR(d f -DMS0) 6: 
5.08(2H, s), 7.10(2H, t, J=8.7Hz), 7.26(2H, s), 7.36-7.48(3H, m). 
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#M 3 



OH O 




COOMe 
OH 



^0„COOM. ^O^COOH 




p 

OMe 



O O 



1) MfUMTs £fUSynth. Commun. 1994, 24, pl025)g!BftHbllrtl 3 5- 
5 t F D ^ >>-2,2-^ )H > V [1,3] i» t * ^ >-4-^ > (9.71 g, 50.0 mmol) 

®y^>$;VA7 ^ K 100 ml !g?1tC^ fiiMti U £ A(10.4 g, 75.0 mmol) t . 
4-7 )VX U ^> ^;i/^D ^ I* (6.85 ml, 55. 0 mmol ) & ^^T* An X. tz o 2 m?3ffift 
Ltztit, 2KMm*Haz.s «ftB Lfci£SII£llI& 7jc N ^ t> J -;v-?^^b, 5-(4- 
7 ;i/ ;t n ^ > ^ ;v # )-2,2-^ * f- > V [ 1,3] 'J * * is > -4-* > (12. 75 
10 g, JR* :84 % )*ntco NMR(CDC1 3 )(5 :1.72(6H, s), 5.20(2H, s), 6.57(1H, dd, 
J=0.9, 8.2Hz), 6.64(1H, dd, J=0.8, 8.4Hz), 7.08(2H, t, J=8.7Hz), 7.42(1H, 
t, J=8.4Hz), 7.54(2H, dd, J=5.2, 8.9Hz). 

2) li^ST, ±|Bfb-£^(9.07g, 30.0mmol) ©^^jV^^*^^ H 100 
ml Jg}f^ 1M j~ Y U £ A ^ 1- df ^> M45.0 ml, 4:5.0 tool ) & zR#T "c bti X tz o 

15 30 ^^#U^mx 2N^^$ADx.s x-f^MU. fia^.a«iK-?:^^f^x 

(7.61 g, JR# :92 % )&f#fco NMm'CKI ») 6' :3. 93(3H, &), 5.07(2F„ s), 
6.47(1H, dd, J=1.0, 8.4Hz), 6.63(1H, dd, J=1.0, 8.4Hz), 7.09(2H, t, J=8.7Hz), 
20 7.33(1H, t, J=8.3Hz), 7.45(2H, m), 11.49(1H, s). 
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3) IlISTs ±13^-^^(7.61 g, 27.5 uol) (DVtf-frKfr AT 5: F 70 
ml U <7 A (5.52 g, 40mmol) ?V * :f M2.84 ml, 30.0 

>>)-6-p« h ^j/ jtifrtf - ;M b ^f^^lfl ^^;vai^x;V (9.53 g, JR 
* :99 % )%ntco NMR(CDC1 3 )(5 :3.78 and 3.91(each3H, s), 4.66 and 5.07(each 
2H, s), 6.44UH, d, J=7.9Hz), 6.61(1H, d, J=8.5Hz), 7.04(2H, t, J=8.7Hz), 
7.24(1H, t, J=8.3Hz), 7.35(2H, m). 
10 4) ±l3fli^»(4.90 g, 14.1 niol) ©fb7tKD77>-^^y - ^(1:2) 
30 ml §f 4N 7K^-fb7" b U t? A (14.0 ml, 56.0 mmol ) & iP n hUMiMffi. bfco 
3 H&B&s 2ffJg&£2«;U Mi^^t! 2 @^ai bfco 7k, Mm&i&yk-effiftWL. 

x-x ;vt|gift^t,2-(4-7^to^>y;vt^^H-^ h = 

15 K^^lfll (3.94 g, JR* :87 % ) ft « & - NMR(d.-DMSO) 5 : 4.69 and 
5.12(each 2H, s), 6.55(1H, d, J=8.5Hz), 6.76(1H, d, J=8.2Hz), 7.22(2H, t, 
J=8.9Hz), 7.26(1H, t, J=8.4Hz), 7.46(2H, dd, J=6.5, 8.6Hz), 12.92(2H, brs). 

5 ) mmm i ©(4)c* dt> anbsjectt u 4-(4-7^arn^>y^***>)- 

^>V"7 7 >-3-* >(JR^ :60 % )£*#£o NMR(CDCl 3 )(y :4.61 and 5. 23(each 2H, 
20 s), 6.46(1H, d, J=7.9Hz), 6.69(1H, d, J=8.2Hz), 7.07(2H, t, J=8.6Hz), 7.47(1H, 
t, J=8.3Hz), 7.45(2H, m). 

6) 1 (D(5)\Z^ Dt> [4-(4-7^/*n^>y^**3/)-3-**V-2,3- 
ytFo-^>7 7 7>-2-^M-^*V-SI ^;Vx*xMJK^ :65 % )& 
fcfco m& : 138-141 °C 70^7>lJf : C„H„F0, 0.1 H,0 0.1 C 4 H 10 O tVXWr 

25 mm (%)• C, 62.20; H, 4.09; F, 5.35. ^«f« (X): C, 61.96; H, 3.84; F, 5.07. 
NMR(d.-DMSO) 6 : 4.09(3H, s), 5.26(2H, s), 6.68(1H, d, J=8.1Hz), 7.0-7.2(3H, 
m), 7.4-7.55(3H, m). 
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%MM 2 CifSbT> [4-(4-7;i/^D^>^;i/2i-^i/)-3-^dpV-2,3-^ t FD- 
5 ^v;7 7>-H;V]-**V-ffI -.47 % )£lffco il!^ : 195-200 °C 

75ff?#Hr : C 17 H 10 FO, 0.8 H,0 0.06 CHC1 3 1.0 Na tLX^WB (%): C, 
54.81; H, 3.14; F, 5.08. ##Hii (%): C, 54.84; H, 3.30; F, 4.79. NMR(d,- 
DMSO) 6: 5.26(2H, s), 6.81 (1H, d, J=8.1Hz), 7.0(1H, d, J=8.1Hz) 5 7.26(2H, 
t, J=8.7Hz),7.45(lH, t, J=8.1Hz), 7.55-7.62(2H, m). 

10 

5 




1 ) i&lbT)l 5 - t> A (5.12 g, 38.4 mmol)© ig<fb ^ ^ 1/ > 20 ml M ig-fb T 
•fe^-;V(3.02g, 38.5mmol)£?iT bill :£i$(J. Am. Chem. Soc. 

15 1972, 94, p9113)K£fHbl!-feT*&3 4-(4-7 )V ~t D ^ > y ;i/)-l- p< h^-^O-tf 
>(7.0 g, 32.2 mmol) © ^ ^ V > 50 ml «?«fc*^TSST bs 30#F^jf#b 
fco $ 5> \zm.itT)V * ~ >> A(5.12g, 38.4mmol)*iPx.m^-e 1.5 H$iiJl# L£o 

M.JS*^7K7jct 5N ^^^inx.s <7 o n A-c 2 mjftaj bfeo MJi£j^7k 

20 l/T#^nfeifi4i/'JAv J ^i'D?hy7 7^-feftl / , l-[5-(4-7 )l * V ^ 
> P )]y )-2- b KD*^7x=^]x^-/ > (5.90 g, JR m :52 %) £ f# 0 
NMR(CDC1 3 ) 6 : 2.59(3H, s), 3.92(2H, s), 6.9-7.05 (3H, m), 7.08-7. 14(2H, m), 
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7.24-7.30(lH,m), 7.48-7. 51(lH,m), 12.16(1H, s). 

2) MM®! 9 <D(2)lzm tT, 5-(4.7iHD^>i?Jl/).^>v-7 7 >-3-^>(JK 
^ :61%)%mtz 0 NMR(CDC1 3 ) 6 : 3.95(2H, s), 4.63(2H, s), 6.94-7.92(2H, m), 
7.04-7.14(3H, m), 7.40-7.48(2H,m). 

3) mMM 1 0(5) tip N [5-(4- 7 ^ D ^ > ;V)-3-^ dp y -2,3- t P D . 
^>^77>-Hjl/].tJfV.if| p< ^71/x^^;^(jR^ :61%)*fcjfe„ : 
128-130 °C jim & ft : C 18 H 13 F0 5 0.3 CHC1 3 tLT (%): C, 61.37; H, 
3.68 ; F, 5.22. #tfffc (%): C, 61.63; H, 3.63 ; F, 5.04. NMR(CDC1 3 ) 6: 
4.05(2H, s), 4.10<3H, s), 6.99(2H, t, J=8.77Hz), 7. 12-7. 18(2H, m), 7.40(2H, s), 
7.61(1H, s). 



##03 6 




^MM 2 fcip Dt, [5-(4-7 D ^ >V)l)-3-7t ^ V -2,3-S^* t HD-/<> y* 7 
7>-2--f /l/]-tf*y-ttft(JKj|s :85 % )*«fe 0 HijS : 207-210 «C 7C*»«f : 
C 17 H u FO B 0.1 HC1 tbt fttttt (%): C, 64.23; H, 3.52; F, 5.98. #fcfffl[ (%): 
C, 64.03; H, 3.64; F, 5.72. NMR(d 6 -DMSO) 6 : 4.05(2H, s), 7.12(2H, t, 
J=9.0Hz), 7.26-7.34(2H, m), 7.44(2H, s), 7.64(1H, s). 

7 

s J7 7>-3-*>wm ;o%y&mtz 0 .mti .258 -e dec. 5c^^rr :c 21 h 14 fno 3 
0.3 c 6 H 6 No 2 i: it mnm (%>.• c, 71.26; h, 4.07; n, 4.74; f, 4.94. ^mm 

(%): C, 71.12; H, 4.11; N, 4.96; F, 4.96. NMR(CDC1 3 ) 6 : 4.07(2H, s), 6.99(2H, 
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t, J=8.7Hz), 7.14-7. 22<2H, m), 7.32-7.46(2H, m), 7.62-7.64(lH, m),7.68- 
7.76(1H, m),8.12-8.20(lH, m),8.50-8.58(lH, m),8.64-8.72(lH, m), 



##0>J 8 




9Hf Ctx 5-(4-7;i/;?)-D^>^;i/)-2-(fc: U ^ ^>-2-3!i;i/^-;i/)- 
^ > 1/ 7 7 > -3-* >(JR* :9 % )*tf feo It^ : 258 °C dec. 7C*#tfr : 
C !0 H 13 FN z O 3 0.1 CHC1 3 0.1 C,H,„0 t LX tH*ffi (%): C, 66.78; H, 3.86; N, 7.59; 
F,5.15. #*/H4 (X): C, 66.59; H, 3.64; N, 7.34; F.5.17. NMR(d.-DMSO) 6: 
10 4.08(2H, s), 7.12(2H, t, J=8.7Hz), 7.26-7.36(2H, m), 7.44-7. 56(2H, m), 
7.68C1H, brs), 7. 86-7. 92( 1H, s),9.20(2H, d, J=5.1Hz). 

^ -tf&y. 
croy- c&Vxo aViXo cA\x 



o 9 




( 5£ 4> N RttA^Hl?*^, ;>< h * S> # ;i/ # - ;K x b dp- * ;v * - ;v x 

20 X, YSVZtt^n^ilttil/t-O-^ -S-> -NH-Xli-CH 2 -l!l 
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Wtt = N-Xli=CH--e^5, ) 

( 1 ) DNA**©' BUS 
7^>+A7 7;VVi<7aiCJ; D£/?££*lfcWT0 : & DNA£> KTE Ay 7 T 
-«(«fifc : lOOmMKCl, ImM EDTA, lOmM Tris-i&S? (pH 7.6)) fc $8 J£ 3 * S 
10 uttJ;^ II DNA ®Wi (2pmol/#l) SiV^-^yh DNA ^M(5pmol/ 

(II DNA 13 #1 ) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
15 3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

b DNA 13 #1 ) 
5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

( 2 ) mm* (i c 5 offi) ©sjjfc 

20 Streptavidin (Vector Laboratories fttD H.lMR|;^7r-t (Mtft : 
90mMNa 2 CO 3 , lOmM NaHC0 3 ) fc&frU £££ 40 ju g/ml fc b „ 
# 50/zl 7V- h ( NUNCttK) O x ;V fciD ^. > 4°CT'-^Pa, Ift 

jt£-fr7co&C#>>:]i;i/£ U ^8/^ 7 r — (IflJSR: 13.7mM NaCl, 0.27mM KC1, 
0.43mM Na 2 HP0 4 , 0.14mM KH 2 P0 4 ) T' 2 1% * * A ^ ;i/ 7 £ ^ t? 

•J 7 7— T? 2 Hffi^gU NTE /I y 7 7— : 1M NaCl, lOmM Tris- 

ftft (pH 8.0) ,lmMEDTA)T? 50{g#$? L&SK DNA M ( 0.04pmol/// 1) 50 
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^ 1 0ft# ufc 0 

&fc±lB#$fe"CSiii Ufe# 1 7x;i/t,;i^ 7 r — (*aj&: 150mM MOPS (pH7.2), 
75mM MnCl 2 , 50mM 2-mercaptoethanol, 25% glycerol, 500 # g/ml bovine 
5 serum albumin -fraction V) 12// K * V h DNA (6pmol///l) 1 /i 1 *3 «fc §R 
g?K 32//1 UfcSJffi»*4 5 /zl ^iD^feo $ S> C«^x;i/t:*«fti^ 

%(D DMSO** 6 UL\ %M%., 7*3 > h D-;V(PC)^ lt©^xM;li, 

DMS0 6 /zl §*D^.-i.o fcC-f (30pmol/>al) 9 ul A 

< m& lf:.Wr^3>fD-^ (NC) fcb-C©«7x;i/C»ix (*fi 
10 J$ : Hepes (pH 7.6), 400mM potassium glutamate, ImM EDTA, 0.1% NP-40, 
20% glycerol, ImM DTT, 4M urea) 9 ju 1 & *P X tz o 

#7*1/- h& 30 °c-e 1 iSfH'f a"*- hfts £J6**I*T, 'J 7 
T-t2IIl^^bfeo U 7 *77 7 #-Vmm LTztfLV 3 

ffifomm (t<3'i'Fab77^^>h :^-U * 100/il*Px.s 30 °C 

15 Tf 1 iera*g'&**fe^s 0.05 % Tween20 »J f 7 r-Tf 2 HU U> 

7 r — : lOmM ;^7- hD7i-Jl'*^7i-f (Vector Laboratories %fc 

«), 5mM MgCl 2 , lOOmM NaCl, lOOmM Tris-^$?(pH 9.5)) & 150^1 ill X.T 
30 •Ct? 2 IfcfflKJfcSttN ^;1/©IS^J^ (OD405nm) £ii/£U, UTOsiW 

20 5SCft^l!E§*&#:«>fco 

IBS* (%) =100[1-{(C abs. - NC aba.) / (PC abs.- NC abs.)}] 

C ab s. ; -fb *M O *> x ;i/ <?> & $ 

NC abi • ."0 

PC abs. . ; OSbfc* 

■f«:*)*IB»* 50 %*»i$tf 2jjfe©«fiK*V%-C N x^g/ml ©^^T»PI*¥ 
X % N y/fg/ml0lttiS$Y %$^n?nitlt, IC B0 (/zg/ml) = x-{(X- 
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50)(x-y)/(X-Y)}hft 3o 

5 o % tffl^-r -sfls^w** (i c 6 o ) itnostito gt^o-fb^r 



5 a 1 



No. 


IC„ (/zg/ml) 


mmm 3 


2.7 




1.6 


mmm 1 1 


0.86 


gffifti 1 8 


3.3 


mmm i 9 


2.8 


^jfifl 2 3 


0.50 



10 

wtc^-tm^^i i ~ 8 li^i^ t -r ^ *j ©T-fe d x is bj§ © is h * m e, 

15 t><D&mmyo*m$itz 0 
mmm i ) 

(m g/73 7°-fe;b) 
20 rSM# 2 5 0 

t-*>7-> 2 0 0 

^fT'JVlV^S/^ 1_0 
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4 6 0 m g 

mmm 2 > 

5 (m g/teffl) 

2 5 0 

-fe;VD-x (ftl&A) 400 
-(Mb*** (ti-M 1 0 

Xt7'J>1 5 . 

10 £W 6 6 5 mg 

^^•^rl-H-bs Ellt^ll 6 6 5 m g o 
(»*8 0! 3 ) 



11 



15 rSttsK^ 0.25 
ji ^ y — ;iz 25.75 
7D^7>h22 (^DD?7J^D^>) 7 4.00 

£K- 100. 00 

y — ;i/£ig£U ST'n^ >h220 — ascin*.. 

20 -3 0"cc^aiLs 3S««afcff. o^-e*si*7f>i'^^f-^s^ 

4 ) 

«teJ5S# 6 0mg 

25 5 s > 7* > 45mg 

«ISatt-b^n-^ 3 5mg 

^iJK-^KD'J K> OXfttt) 4m g 
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± Y >; t> h * )V ft * is * =f- )l =f > ~7 y 4 . 5 m g 

^rT'jylv^'^^A 0.5mg 

m% 1 m g 

-^•H- 1 5 Omg 

5 tSM^SK 7-*>7°>, tilftjl/D-XttNo. 45^r>aU. S . (D & % 

3fcii7g£-U o^T-ri-^-©^ N o . S. ^»l,^(iIto £ © £ 

O £ btHtlfi^ 5 0 VCf&m UTNo. S . ^ C®t» 

ft6*t»No. 60^r>iU. S. i4^Cll/fet b 9 

5 ) 

r£M# 8 0 m g 

15 ^>7°> 59mg 

0151114 -teA' O -X 5 9mg 

7f7'J V^v^^^^A 2 m g 

l^ff- 2 0 0 m g 

7£'l4J$flN t-*>^>s -b;i/D-^ N ^^If^fTy >^v^**i/>>A&}g-£Us 
20 No. 45^r>iU. S. ©i5^C*lt8IJH?7f >A7t^K2 0 Om 

(8*1 fli 6 ) 

7SM# 2 2 5 m gtk^tsmM\*&<D &o cfijar* : 

rSM# 2 1 me' 

25 f&MjM^ U -t U l 5 2 0 QJM 

£ff 2 2 2 5 m g 
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20 



25 



m^mmb-cMmz^tcMmmffim? u -fe u p cm** -o^t *s 
est so 01 7 ) 

JS&J5£#5 0 mg*£tfM8!lfci:&©«fc'5Cf!{36** : 



5 




5 0 m g 






5 0 m g 






1 . 2 5ml 






0 . 10ml 






q . v . 


10 




q . v . 






5ml 



Stt^^-SN o. 45^^iU. S. © .$» S ^ C # W\ th'J^A*^*^ 

«*«**v#»**©-**e#*^*tfti*N it#*s° o^t-7Jc§ + ^s*px. 
15 -t &g&#Sf £**<> 

(«S!08 8 ) 

1 0 Omg 

&mm®m& u * u h 1 0 0 0 m 1 
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1 . 



a (i) 




,A (i) 



5 (SC + s R c ;&l>"R D «-itC&^TlP&T3j^iiiM?£&£3f £M RSRtt 

£fc*g-&©#:j5E£^*>f *§£li&vO ;Ytt=0 N = S, = N-R E , -0-R E , 
-S-R E s -NR E R F 3Ui-N = R E -£fcD ; R E ^^R F tt^n^n3(*3ibT 

ZB=0, = SXJi = NH-e&!) ; 



X 

< // 

5 — ^ 

(5£*s Xtt=CK =SXU = NHtfeD ; R B (± fii&»S¥ A *» 6 SiR $ tl 5 ® 
20 mM~Z&Zo ) T'^£ft*S"e&!3 ; 
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C^XttR B CDii>* < h^—oifi, 5S;:-Z l -Z 2 -Z 3 -R 1 (sS;«1>s Z 1 

^ftTOT&J^T;]/^-^; z 2 & w&$ hx ^x § & )\<* v > s m& 
5 atn-c^rt J:^r^^r = i/>s - ch (oh) - n - s - so-, - so 
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Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. £x] Claims Nos.: 41 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claim 41 relates to a method for treatment of the human body by therapy. 



2. QTJ Claims Nos.: 1-40 and 42 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 
(See extra sheet) 



3. | | Claims Nos,: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. J^J As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4-. No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

resrricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest J | The additional search fees were accompanied by the applicant's protest. 

| [ No protest accompanied the payment of additional search fees. 
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The term "prodrug" used in the claims is unclear as to what structure 
is implied, even when the statements in the description are investigated. 
This term hence makes the scope of the compounds and medicines of the 
invention unclear. 

Consequently, claims 1-40 and 42 and the description do not comply 
with the given requirements to such a degree that a meaningful 
international search can be made. 

In this international search report, a search was hence made through 
prior art documents with respect to the compounds specified in the 
description. 

The active ingredient in the medicinal compositions of claims 1- 
12 involves an extremely wide range of various compounds. . It is hence 
difficult to make a complete search for all of them. On the other hand, 
the active ingredients which are supported by the description in the 
meaning of Article 6 of the PCT and are disclosed in the description 
in the meaning of Article 5 of the PCT are limited to an extremely small 
part of the active ingredients for medicinal compositions of claims 1-12 . 

Consequently, claims 1-12 and the description do not comply with the 
given requirements to such a degree that a meaningful international 
search can be made. 

In this international search report, a search with respect to claims 
1-12 was hence made for compounds specified in the description through 
prior art documents within the range of a reasonable burden. 
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